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Preface

The U.S. Environmenta Protection Agency’s (EPA) Office of Research and Development (ORD)
is currently pursuing new approaches for usng science to address severa topics of importance to the
Agency. These topics represent new directions for EPA in that they transcend the traditiond media or
pol lutant-based boundaries and encompass avariety of disciplines and specidities. ORD wishesto link
EPA daff interested in these topics with the gppropriate science staff in ORD to identify areas for
collaboration. To accomplish thisgoa, ORD’ s Office of Science Policy ishosting a series of New
Directions workshops between March 1999 and Spring 2000. The workshops will provide aforum to
present information and discuss current and future issues on new topics of interest. There are four topic
series being presented under the auspices of New Directions. community assessment, reinvention, risk
management, and regiond science. Each topic serieswill consst of three or four workshops designed
to bring interested staff together to develop a set of action items that will be completed over the course
of the series.

The Regiond Science workshops are intended to bring together scientists and others from EPA’s
Regiond offices, ORD laboratories and centers, and interested program offices. Public and private
stakeholders have assumed greater rolesin both regulatory and non-regulatory aspects of
environmenta protection; EPA’s Regions are in many cases best placed to interact with these
stakeholders. In addition, the Regions are located where sector- and community-based environmental
protection—two key components of EPA’s new direction in environmenta protection—is happening or
can happen. Actions taken at the regiond level have amgor impact on EPA’s nationa policy decisons
in these areas. The Regions have identified asthma, transfer of science information, non-indigenous
gpecies, and Region 5's FIEL DS system as the four aress that could most benefit from cross-
regiond/program collaboration.

Theinitia Regiona Science workshop was held at the Doubletree Park Terrace Hotel in
Washington, DC, on June 15-17, 1999. This workshop, entitled “ Asthma: The Regiona Science
Issues,” was designed to provide aforum for presentation and discussion between ORD and other
EPA scientists regarding the science available to address asthmarrelated issues of interest to the
Regions. It was intended to provide an opportunity to begin developing cross-Agency communications
as part of ongoing and planned government-wide work to develop strategies for determining causes of
asthma and reducing exposures to asthma triggers. Approximately 70 people registered for or
presented at the workshop, representing EPA program offices, ORD, and severd Regions; Appendix
A provides acomplete list of participants. David Klauder of ORD facilitated the workshop. The
workshop was videotaped for distribution around the country. Appendix B provides a copy of thefina
workshop agenda.

Over the course of the two and a haf day workshop, three specific objectives were addressed: (1)
enhancing ORD’ s understanding of the nature of work ongoing in the EPA Regions to assess and
mitigate community asthma clugters; (2) enabling the Regions and program offices to learn about
research ongoing in ORD and across the Federal government which is addressng Regiond asthma
stience issues, and (3) generating next steps for how the Regions can utilize the exigting data and
research products on asthma to further their efforts to address community asthma problems. To
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accomplish these objectives, participants were asked to participate in discussions and provide input on
the following questions:

» What was the most useful new knowledge you gained at the workshop?

» What are the most Sgnificant gapsin our knowledge important to assessng and mitigating asthma
problems?

 With the knowledge from the workshop, what additiona actions can the Regions take to enhance
the effectiveness of their community asthmawork?

Following presentations on effects and exposures, risk evauation, risk management, and
information issues, participants used these questions to shape their written comments and discussons.
The comments, aswell asflip charts generated during breakout sessions, were collected, typed into
lists, and distributed to facilitate the discussons. During the find session of the workshop, ORD dteff
gathered to discuss ways in which they could assist the program offices and Regions, based on issues
brought up during the workshop. Regiond and program staff met to provide comments on the
workshop and suggestions for the future. These lists are included as Appendix C.

This report summarizes the information that was presented and exchanged during the workshop.
The organization of the report follows the agenda of the workshop. Key themes that emerged from the
discussions are highlighted in Section 4 of the report. The report concludes with gppendices containing
aroster of atendees, the final workshop agenda, responses to the questions, and materias distributed
to participants.
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1. Introduction

1.1 New Directions Overview (Hugh McKinnon — ORD)

The New Directions initiative was introduced in a presentation by Hugh McKinnon, Deputy
Assgant Adminigrator for Science within the U.S. Environmental Protection Agency’s (EPA) Office of
Research and Development (ORD). ORD’ s Office of Science Policy (OSP) istaking thelead in
increasing scientific interaction within the Agency in severa areas. Within the context of the workshops,
OSP s cresting an overal science inventory for the Agency. New Directions workshops are intended
to bring EPA scientigts, anadysts, and managers together to discuss how new approaches to
environmental protection are being addressed across the agency. Workshop sponsors believe that
these discussons will produce cross-agency linkages that will strengthen science a EPA by fostering
collaboration and coordination on scientific issues that cross traditiona program and media boundaries.

Using input from ORD’ s nationd laboratories and research centers, as well as from program and
Regiond offices, OSP has identified community assessment, regiona science, reinvention, and risk
management as subject areas for the workshop series. While these four areas may not cover dl the new
scientific directions that EPA istaking, they encompass a wide range of cross-program and cross-
media science issues. Each serieswill be comprised of three to four topic-specific workshops. Each
workshop within a serieswill follow an agenda designed to focus on how analysts across the Agency
approach the various topics, and how linkages can be formed among EPA program offices, Regions,
laboratories, and research centers to collaborate and coordinate on issues relating to the topic area.

The Regiona Science topic areawill include workshops on asthma, transfer of science information,
non-indigenous species, and Region 5's FIELDS system. The goals of dl these workshops include: (1)
focusing on new science issues; (2) promoting dialogue among ORD |aboratories and research centers
and EPA regiond and program offices; and (3) producing cross-agency linkages. ORD fidld offices
exig around the country and are available to work with Regiona offices.

The objective of the asthma workshop is to improve ORD and Regiond communication on asthma
and its environmental causes, particularly for children. Outputs include this summary report, the video of
the workshop, and a forthcoming asthmaweb ste. EPA hopes that the final outcome of this effort will
be stronger programs available to local communities.

1.2 The EPA Focus (Bob Axelrad — Office of Children’s Health Protection/OA

Higtoricaly, EPA has not been avisble player in the asthmaissue. However, the asthma problem
has received new interest from the Administration. Much work is dready being done within the Federd
government regarding asthma; EPA must not duplicate efforts but should integrate its unique work with
that undertaken by the Department of Health and Human Services (HHS).
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The prevaence of asthmaisincreasing, epecialy for poor and minority populations. However, the
reasons for this disproportionate impact are not known, athough environmental exposures, access to
hedlth care, and other areas are being considered. In addition, the exact causes of asthma are not
known, therefore, neither are the proper techniques for primary prevention. On the other hand, some
agpects of the issue are known and have guiddines associated with them, such as asthmatriggers and
their management. However, thisinformation is not being used actively on a public-hedth level. EPA’s
rolein the interagency drategy involves increasing research efforts on issues such as the causes of
asthma besides dlergens, the reasons that certain groups of people (such as Hispanics) have higher
levels of asthma, and the ways in which EPA can complement work aready being done, particularly
with regard to environmental causes.

At this stage, EPA is primarily involved in the interagency asthma effort through the Centers for
Children’s Research. Five of these Centers are concentrating on asthma. In addition, EPA’s Indoor
Environments Division (IED) is focused on schools and day care, promoting changes to their indoor
environments through the dissemination of EPA’s Tools for Schools guidance. The Divison has aso
recently distributed Public Service Announcements (PSAS) on Environmental Tobacco Smoke (ETS)
as an aghmactrigger in the home.

It cannot be overemphasized that EPA must incorporate its work into that of the other agencies, so
as not to overlap or recreate work aready done. Each agency is devoting resources to aspects of
asthma research that correspond to their own missons. EPA’ s focus should be on the environmenta
causes and triggers of asthma, as well as environmenta judtice issues. In addition, there must be a
ba ance between research and applying what is dready known in practicd interventions.

Workshop participants were particularly interested in involving the Department of Education in the
issue. IED has worked with the Department on the Tools for Schools guidance, but the focus of the
Department is more on education and gtrict safety issues such as guns and drugs. IED has found more
suceess in working directly with the school digtricts on the issue.

Funds are being earmarked within EPA for asthma programs. |ED has an asthma workgroup,
which promotesinterna planning and works with cooperative partners to provide money to
communities in the form of discretionary funds and competitive grants. However, in order to focus funds
on implementation, enough must be known about the issue to make the interventions credible.
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2. Summary of Presentations

A series of presentations were given that covered al areas of the athmaissue. The presentations
were divided into four sessions—effects and exposure issues, risk evauation issues, risk management
issues, and information issues. Over the course of each day, workshop participants were asked to
consider the presentations they heard and note their answers to two questions. (1) What was the most
useful new knowledge you gained during these presentations?, and (2) What are the most significant
gaps that till remain in relation to the topics just presented? The essence of the discussions are
described in Section 3. Brief summaries of the presentations are given below.

2.1 Effectsand Exposure I ssues

2.1.1 What are the Basic Aspects of Asthma? (Hillel Koren - ORD)

There are dmogt 15 million asthmaticsin the United States, resulting in 15.5 million outpatient vists
and 415,000 hospitalizations per year. Approximately 5,000 people in the United States die each year
from an asthma attack. Asthma also causes a sgnificant economic impact, not only from the direct
hedlth care cogts associated with trestment but also substantia indirect costs, such as absentesism from
work and lost productivity. The incidence and severity of asthmais increasing worldwide, despite the
fact that ambient air pollution levels have dropped over the past ten years. Thisincrease has occurred
disproportionately among African Americans and other minorities in the United States. Poverty has
been suggested as the reason for this; however, athmais rdaively lower in Africa, where poverty is
quite high. It has o been consdered that the answer liesin lifestyle changes, where changing to aless
“traditiona,” more Western lifestyle marks an increase in asthma incidence. In Audraia, however,
higher rates of asthma are found in the rurd, rather than the urban, parts of the country. These examples
illugtrate the complexity of the athmaissue.

Aghmais a complex, multi-factoria disease characterized by reversible airway obstruction, non-
Specific airway hyperresponsveness, and mucus hypersecretion; it is a chronic airway inflammatory
disease with episodes of acute exacerbation. A complex network of immune cells, effector cells,
cytokines, and other mediators interact to produce the asthmatic response. Asthma can vary widdy in
severity, both between and within individuass, but common symptoms include wheezing, shortness of
breath, cough, chest tightness, and mucus production. Typica features of asthmainclude an increased
level of immunoglobulin E, a pogtive reaction to inhaed dlergens, and exaggerated bronchocondtriction
in response to airway cooling or drying, exercise, and chemica or pharmacol ogic bronchocongtrictors
(eg., higtamine or methachaline). The disease can be divided into two generd categories, eg., extringc
and intringc. Extringc dlergic athmainvolves hereditary factors and dlergens and is detected by the
presence of serum IgE. Most childhood asthmafals into this category. Intrinsic asthma, which is more
common in adults, does not involve these factors but resultsin smilar pathobiology and treatment as
extringc ashma

Aghmaistriggered by many factors in the environment, including house dust, pet dander, fungi, and
cold air. Food alergens and siress can aso trigger the condition. Genetic risk factors play asignificant
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role in determining which people show signs of asthma, given smilar exposure scenarios. The presence
of atopy isarisk factor for developing overt asthma. If one parent is atopic, haf of the children will
have atopy. If both parents are atopic, 75 percent of the children will have atopy. If neither parent is
atopic, thereisa 15 percent chance of having an atopic child, which means that the potentid for asthma
exigs. While thereis certainly genetic control of asthma, there is no single gene responsible for its
expresson. The interaction between the environmenta and genetic risk factors resultsin clinica asthma
and the pathologic abnormadities of asthma, including bronchospasms, mucosa edema, airway
inflammation, increased mucosa secretion, and a thickening of the basement membrane. While anorma
arrway has awell-organized epithdium, an asthmatic airway has a disrupted epithelium, is condtricted,
has a mucus hypersecretion plug, enlarged smooth muscle cdlls, and an inflamed basement membrane.

During thefirg hour after asthma attack, thereisan initia drop in lung function and then an
oscillation in function which decreases in afew days. Repeated episodes of airway inflammation can
cause long-term structura damage and weakness, making the airways more prone to damage during
the next attack. For this reason, it isimportant to control asthma so that the condition does not worsen.

Airways hyperrespongveness aone is not necessarily diagnogtic of aghma. Airway inflammatory cells
in asthmatics characterigicaly include eosinophils, other polymorphonuclear granulocytes, and
lymphocytes. Injury of the airway epitheium is present to varying extents, even in individuas with mild
asthma Evduation of a patient with suspected asthma includes family, exposure, and socid history.
Tedtsfor IgE antibody, pulmonary function, and dlergy skin tests are conducted. The severity of asthma
is different for any asthmatic and can range from mild, moderate, to severe persistent asthma,

depending on the degree of exacerbation, activity levels, and compromise of pulmonary function (pesk
ar flow).

The management and treatment of asthma involves working with the patient to devel op trestment
gods and an action strategy. Goa's might be to prevent chronic and troublesome symptoms, prevent
acute attacks, and continue al activities. The patient is provided with written, individudized ingructions,
adally plan for management, and the long-term benefits of following the plan are discussed. The patient
is taught how and when to use the peak lung flow meter, which can predict some asthma attacks.
Medications are dso helpful for control and include aregime of beta-agonist inhaders and steroids.

Poor disease management, lack of accessibility to medical services, inadequate advanced planning,
and lack of outdoor exercise may contribute to the increased incidence and severity of asthma. In
addition, it is possible that the decreased prevaence of infectious diseases has had an affect on the
immune system, enhancing the response to alergens. ETS and other indoor air quality issues may adso
play arole. In summary, asthma gppears to be a disease of modern, indudtrialized, affluent societies.

2.1.2 How are Environmental Factors Linked to Ashma? (Lucas Neas - ORD)

Genetic factors, vird and paragitic infections, diet, lifestyle, air pollution, and alergen sengtization
aredl linked in some way to asthma. However, none of them aone can be consdered the source of the
recent upward trend in asthma cases. While genetics are certainly afactor, they do not change quickly
enough for agenetic shift to be the cause of the trend. However, genetic factors predispose people to
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agthma, who are then forced over to active asthma by an increasingly “adverse’ environment. The
decrease in infections, due to vaccination and smdler families, means that there has been an overdl
decrease in the necessity for an immune response to certain diseases. This may sensitize the body to
asthmarelated alergens. However, this decrease has occurred since the 1960s while the asthma trend
ismore recent. With regard to diet, it has been found that antioxidants are more protective and an
increase in trans-fatty acids, sdt, and sugar in the diet due to junk food may be arisk factor. There has
certainly been an increase in the consumption of junk food in the United States since the 1960s, but
there is a question as to whether this would explain the worldwide trends. The levels of exposures due
to indoor and outdoor antigens may have increased, including on an occupationa and even community-
wide levd. Early childhood exposures to dust mites, humidified homes, cockroaches, cat dander, mold
gpores, and pollen may have increased. However, this does not explain why asthma incidence seemsto
increase after moving from an urban poor environment to arich environment. This phenomenon has
been seen in Ghana. Other research has looked at lifestyle causes, such asthelack of generd time
outdoors, particularly spent engaging in vigorous activity. Data have shown that living on afarm
provides protection from asthma; this may mean that today’ s children spend too much time on indoor
activities which increases their exposure to indoor pollutants over time. In addition, pulmonary
“exercis?’ results from generd time outdoors. However, if outdoor activity is promoted, it is necessary
to ensure that the ambient environment is not polluted.

Air pollutants have been consdered as asthma triggers. However, air pollution has decreased over
the past decade while asthma cases and severity have increased. For example, the dramaticaly cleaner
ar that resulted from the shutdown of many plantsin the former East Germany did not result in changes
of asthmarates. In fact, while eastern Germany has more bronchitis and wheeze associated with
arborne irritants, they aso experience lower rates of athmaand hay fever than in western Germany. In
addition, New South Waes, Audrdia has high rates of asthma but a clean environment.

The Harvard Six-Cities Study and 24-City Study in the United States and Canada looked at the
prevaence of respiratory illnessin children vs. ar pollution. Bronchitis was associated with air pollutants
but asthmawas not. A study performed in Kanawha County, West Virginia showed an associgtion
between volatile organic compounds (VOCs) and other traffic-related pollution and asthma on a city-
wide scale.

Based on these studies, it appears that air pollutants may play a grester role as atrigger or
exacerbation of asthma but not as a cause, athough they may increase the possibility of sengtization to
antigens and bioaerosols. Air toxics, such as those associated with traffic, present an areaneeding
further sudy.

2.1.3 What isORD’s Ralein the Larger Federal Context? (Hillel Koren - ORD, Marshdl Plaut -
NIH, David Mannino - CDC, Mike Hodgson - NIOSH)

ORD’srole in the aghmaissueis primarily to articulate important environmenta research questions
related to asthma, particularly the interactions between asthma and the environment. In particular, it is
important to determine the role of pollution in exacerbating asthma, since EPA regulates many pollutants
and works with environmenta justice issues. The study of asthma biomarkers, epidemiology, controlled
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human exposures, human and anima dosmetry, anima modes of asthma, anima toxicology, and in
vitro toxicology are al important. Priority research areas have been identified in Asthma and the
Environment: A Research Strategy for the National Health and Environmental Effects Research
Laboratory (NHEERL) and include: (1) the induction of asthma; (2) the exacerbation of exigting
asthma; (3) the causes of amplified responses or enhancement of existing asthma; and (4) the
identification of susceptibility factors. Areas specific to asthma induction include (1) the role of pollutant
exposures, (2) interactions between pollutants and viruses, ETS, and dlergens; and (3) pathogenic
mechaniams of irritants. Areas to study regarding asthma exacerbation include: (1) short-term exposure
to indoor and outdoor pollution; (2) outcomes of acute exposures, and (3) occupationa exposures. In
addition, ORD has an important role in conducting research to develop effective technologies, methods,
and procedures to prevent and mitigate exposures to environmental alergens.

The Nationa Ingtitutes of Hedlth (NIH) conducted two Inner City Asthma Studies between 1991
and 1996 and 1996 to the present. The studies primarily looked at African American and Hispanic
children in urban areas and evauated strategies to improve their asthma. The first study looked at risk
factors and evauated one intervention program for a group of 1,500 children ages 4-9, living in the
Midwest and Northeast. Risk factors included poverty, poor access to hedlth care, discontinuity of
care, poor saf-management skills of the children’s caretekers, ETS, and cockroach allergen (both for
children who were dlergic and those who were receiving heavy exposure). The intervention program
involved 1,033 children ages 5-11. Asthma counsdors were provided for groups and individuals who
taught self-management skills for asthma. Cockroach reduction was also conducted. This resulted in
some symptom reduction. The second study examined additiona interventions for children, ages 5-12,
with more severe asthma at seven sitesin the Northeast, Midwest, and Pacific Northwest. One
intervention involved the mitigation of indoor alergens and caretaker education regarding mitigation
techniques. The second involved a computer program that provided feedback to physicians to improve
the qudity of care.

The Centers for Disease Control (CDC) does not have alarge budget for asthma issues. However,
it does track nationd trends of morbidity and mortdity through surveillance and conducts some
prevention-oriented research. CDC has found that there is a digparity in asthma among different parts
of the country. For example, the Northeast experiences more hospitalizations than other parts of the
country. Puerto Ricans have been found to have a greater prevaence of asthma than other Hispanic
groups, perhaps because they tend to live in the Northeast. Prevention-oriented research includes
attempts at preventing morbidity and mortality, and covers topics such as ETS, outdoor air quality, and
patient management to decrease asthma-related emergency room visits and hospitdizations. Ashmais
a public-hedth problem and as such, CDC is attempting to involve State and loca hedlth departments
to agreater degree in asthma control and prevention.

The Nationa Ingtitute for Occupationa Safety and Health (NIOSH) conducts basic and applied
research, provides technical assistance and hedlth hazard evauations, and offerstraining and
recommendations. However, NIOSH does not have regulatory authority. At thistime, NIOSH is
involved in the asthma issue in schools, with regard to the hedlth effects of poor indoor ar quality on
teachers, and receives many requests for hedth-hazard evauations in schools and other buildings. One
areafor interaction between NIOSH and EPA isin the schools, since the focus of NIOSH is on the
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workers in the school, not the children. NIOSH assesses exposures based on the physical conditions of
the building envelope, including bicaerosols and endotoxins. In conjunction with EPA’sIED, NIOSH is
aso providing recommendations to schools on hedlth problems.

2.1.4 How Do We Study Asthma and Environmental Factors? (Lucas Neas - ORD, Haluk
Ozkaynak - ORD)

Instrumentation to sample air for particles and gases was presented. These included instruments to
measure particles lessthan 2.5 microns ( or m) and a Burkhard sampler, which collects particles
greater than 2.5 . Dugt sampling can be done by measuring concentrations of particlesin the
atmosphere with alight scattering device. These instruments make very detailed characterizations of
particles possible for both characterization and origin. The cost of these instruments ranges from $1,000
to $3,000, plus periphera components such as pumps and technician time. Analysis of the samples
range in cog; filter weighing is the least expensive a about $50 per sample, while chemica peciation,
scanning eectron microscopy, and organic compound analyses are more expengve. The information
can be used to study the association between pollutants and acute asthma attacks. Passive samplers for
persond use, in the form of badges, are chegper but lessreliable. They can be useful for epidemiologic
studies of exposures from multiple locations, and the cost of andysis ranges from $30 to $60.

Techniques for checking respiratory status were also demongtrated. These methods can be used to
test children in schools and they range in invasiveness. The least invasive technique involves the use of a
respiratory symptom questionnaire that asks questions about morning cough, doctor’ s diagnosis of
asthma, chest symptoms gpart from a cold, wheezy chest, bronchitis, and earaches. Thisinformation
can be very useful but depends on the ability of the subject or parent to recal and report the
information accurately. A $20, plastic peak flow meter was demongtrated, which can be used to tell
when a child having an attack should be taken to the hospitd. Thisingtrument does not have alot of
predictive value because as children grow, their peak flow naturdly increases. Pesk flow aso depends
on the levd of effort used in blowing, the time of day, and how often the test has been repeated. Peak
flow in children has been shown to be lower on days that are associated with a peak of molds, mildews,
and particle acidity. One device measures pressure differential. When the subject blows across the
mouthpiece, data are displayed on acomputer screen. Thisis used in epidemiologic sudiesto find a
changein forced vital capacity between different test Sites. Children who are below 85 percent of their
expected lung capacity are of concern. Findly, nasd lavage is the most invasive of the techniques
described here, but compared to other procedures, it is ill relatively non-invasive, low risk, and can be
gpplied safely to children. This technique dlows cells from the upper respiratory track to be sampled,
giving clues asto the condition of the lower respiratory tract. Lavage can aso be done by inducing
sputum or directly sampling the lower respiratory tract.

2.1.5 What isthe Role of Moldsin Asthma Severity and Incidence? (Mike Hodgson - NIOSH,
Barbara Spark - Region 9)

Moigture in the home has been associated with chest symptoms such as wheezing and coughing, as
well asindicators such as absence from school. Moisture can be present in the basement, through roof
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leaks, and window and wall condensation. Moisture flow is the best predictor of the total biocaerosol
burden and results from the use of substandard housing stock and inadequate insulation.

It is estimated that 15-20 percent of adult asthma is work-related. Diagnodis of asthma often occurs
after one year of working in an implicated office building, where water damage or moigture in the
heeting, ventilation, and air conditioning (HVAC) system may be vishle and the presence of moldsis
detected. Pesk flows may appear lower during working hours only. Existing cases of asthmamay be
exacerbated by working in such abuilding. Often, asthma cases are sentinels for moisture-related
problems endemic to the building. The SENSOR program attempts to identify sentinel asthma cases
and initiate intervention activities.

It is estimated that 25-35 percent of the population in the United States is atopic, or geneticaly
predisposed to develop dlergies or asthma. Exposure assessments are complex because they should,
and often do noat, take into account factors such as sampling of the persond cloud and areas of pollutant
reservoirs, eg., carpet. In addition, when considering exposure to “fungi,” it must be determined
whether this refers to fungi, bacteria or dime molds. At this point, the data do not exist to determine the
exact relationship between fungi and asthma. For example, are the effects of fungi dueto dlergic
reactions or toxins in the fungi? In practice, fungi is mitigated when it is seen, but the data are not
avalable & thistime to evauate the exact effectiveness of this mitigation on hedlth.

Members of the public are concerned about moisture-related molds based on their association with
undiagnosable disease. From the perspective of the public, these two conditions appear related.
However, “mold” is not smply one substance but is made up of many different types of organisms. This
makes epidemiologic sudies difficult to conduct. Research questions, therefore, include determining
how much of what type of mold exposure istoo much. At thistime, the American Conference of
Governmentd Indugtrid Hygienists (ACGIH)’s guidance for controlling asthma has ddeted a
recommendetion to prevent and remediate mold growth because alink with asthma has not been
conclusively shown. However, many members of the public are aready associating the presence of
molds with asthma attacks. They often bring these concerns to the EPA Regions.

2.1.6 What are the Interactions Between Air Pollutants and Allergens? (Howard Kehrl - ORD)

Thereis a potentid interaction between exposure to dlergens and exposure to air pollutants and
agthma. For example, it has been found that the presence of diesel exhaust and an alergen resultsin
higher levels of IgE than with the dlergen done. The same effect occurs with other air pollutants, i.e,
there is an increased response to an alergen because of the presence of an air pollutant.

Ozone exposure has been shown to enhance eocsinophilic inflammation of airways in asthmatics and
augments the response to dlergens. This means that asthmatics exposed to ozone are more likely to
have an increased response to another asthmatrigger. Not only does o0zone exacerbate existing asthma,
causing the body to require less of an exigting alergen to induce symptoms and a cdllular response, but
it also has direct effects. Exposure to ozone directly causes symptoms of cough and shortness of breeth
and decrements in lung function.
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Similar effects are seen with particulate exposure. Diesdl Exhaust Particle (DEP) has been found to
increase the effects of ragweed on an asthmatic. DEP increases IgE production and dlergic
inflammeation in asthmatics.

After exposure to certain air pollutants, less of a particular dlergen is necessary to cause the same
reaction as when air pollution is not afactor.

2.1.7 How Are Exposures to Environmental Contaminants Related to Ashma? (Steve Vesper -
ORD, Lance Walace - ORD)

Overdl, the fungus-associated dlergies have been the least studied. Little data are available on the
digtribution of airborne fungal products, dynamics of human exposure, nature of the alergens, factors
influencing the qudity of skin test and immunothergpy materias, and the nature of fungus-related dlergic
disease. Therefore, focus for research should be on initiating and conducting studies to determine the
relative etiologic importance, geographic distribution, and concentrations of airborne fungus meteria
associated with indoor dlergy.

Some contaminants have been associated with asthma and other respiratory conditions. For
example, Stachybotrys has been associated with infant deaths and other conditions, Penicillium
chysogenum is associated with asthma; Aspergillus sydowii was identified as the cause of “ sea-fan”
desths in the Caribbean; and Aspergillus versicolor is associated with IAQ problems, possibly
asthma. Fungal spores can be identified by examining dust under a microscope; however, there are dso
many particles that cannot. Novel DNA techniques can be performed on a single spore to determine
the origin of the particle,

Chemicas are dso a source of environmenta exposure that may be linked with asthma. EPA’s
TEAM study investigated pegticides and found that the chemicals can build up in house dust, which
toddlersingest and which is aso tracked around on shoes. Other mgjor sources of chemica exposure
include persond activities, building materids, and consumer products. Certain substances can be more
directly linked to sources. For example, 90 percent of benzene intake comes from ETS and smoking
while three percent comes from industry. Chloroform is associated with dairy products and washing
clothes. Perchlorethelyne comes from dry cleaning. Exposures are greater indoors than outdoors for 35
of 36 hazardous chemicas. However, one particular area of interest is on the level of exposure to amix
of toxics associated with driving in treffic.

Research has been conducted on the mitigation of dust buildup. Methods include using a stronger
type of vacuum with a sensor that tells the user when dust levels are at a certain point. However, the
time needed to reach this point istoo long to be practica. Air cleaners have aso been investigated.
Different types of air cleaners are effective on different types of contaminants but it is uncertain whether
their use actudly helps with asthma.
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2.2 Risk Evaluation | ssues

221 What Risk Quedions are Communities Asking? (Mary Beth Smuts - Region 1)

Mary Beth Smuts, Regiond Air Toxicologist for Region 1, presented a case in Lawrence,
Massachusetts as an example of acommunity asthma problem. Lawrence is the 23rd pooret city in the
United States and has a high proportion of Hispanics. The city dso has ahigh rate of asthma; in one
particular area, asthma prevalence was six times the State rate. Lawrence is amill town, where both
textile factories and workers homes are located. Dust from the mills, aswell as severa incinerators,
fadlitiesincluded in EPA’s Toxic Release Inventory, and amgjor highway, have been associated by
community residents with asthma and other respiratory and pulmonary conditions.

Four towns in the area joined together and worked with EPA to resolve these issues. When asked
about their greatest concerns, they identified the shutdown of the incinerators as their ultimate god. The
group specified that they did not want atraditiona risk assessment based on cancer but rather one
based on asthma endpoints. They wanted a comprehensive inventory of loca pollutants based on an
occupationd list of chemica agents for asthma, which would provide information on cumulative
exposure. In atraditiond risk screening approach, items would be dropped from consideration if they
were below a hazard index level. However, thisis not necessarily appropriate when looking at asthma

A second case in the affluent community of Farmington, Connecticut illudtrates the problem using
traditiona risk assessment for asthmaissues. Since 1989, this community contains asmall indudtria
facility that works with polymers and smd| plastic emissons. Homes surrounding the facility were on a
level with the smokestack from the facility. A series of time-dependent asthma cases and related
problems caused the State health department to issue a cease and desist order for factory operations.
The case was taken to court, where the court concluded that, based on atraditiond risk assessment,
there was no threet to public hedth. However, some chemicals emitted by the factory were not on the
gandard list of ar hazards. There were other uncertainty factors as well. This case raises an important
question: arerisk assessments that look at a standard population sufficiently protective of sengitive
subpopulations, such as those susceptible to asthma?

Even where scientific data do not exist to definitively draw links between certain factors and
asthma, anecdotad and epidemiologic evidence on the community level may provide clues that should
not be ignored for lack of data. For example, in a housing project in Boston, Massachusetts, it was
found that lead poisoning and asthma rates were high in the same neighborhoods. In fact, houses with
children who had experienced lead poisoning were three times more likely to have children admitted to
the emergency room for asthma attacks. In another case in Kansas City, dthough EPA did not believe
that a cluster of asthma cases were related to Stachybotrys exposure, that contaminant was found in 11
of 15 homes of asthma patients studied. EPA learned from this experience to listen to the concerns of
the community even when the complaints a first may not fit expectations based on data.

However, research must aso avoid being subjective. In some cases, acommunity believesthat it

has an asthma problem and demands that EPA |ook to the nearest factory asaculprit. It isaso easy to
diagnose illness or sources according to the current media stories. For example, the current media
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attention given to molds has created a huge amount of public concern. In these cases, it is very difficult
to convince the community to consider other possible sources of asthma, including those that EPA
cannot regulate, such asindoor ar quaity. Although the perceptions of a community may initiate the
focus of Regiond EPA investigations, agreement must be reached with al stakeholders, including the
State and local governments, affected indudtries, and citizens groups. This must be done while at the
same time maintaining the integrity of EPA’s scientific work.

2.2.2 What Test Methods and Guidelines Exigt to Evaluate the Risks from Exposures to
Ashmeagens? (Mary Jane Selgrade - ORD; Mark Greenbert - ORD; David Mannino - CDC;
Lucas Neas - ORD; Larry Folinsbee - ORD)

Chemicds or other environmenta agents could potentialy affect dlergic asthmain one of two ways.
They themselves might act as dlergens or they might enhance sengitization or the subsequent responses
to common alergens such as dugt mite. At thistime thereisno officid test guiddine that can be used to
determine whether chemicals induce or aggravate dlergic asthma. Research is underway to develop
such test methods using animals. Anima data generated by the application of test guidelines would be
useful to establish a cause and effect relationship between exposure and asthmafor chemicas
implicated by epidemiology, to identify potential hazards that might be associated with exposure to new
chemicals before large numbers of humans are exposed, and to establish dose-response relationships.

When evaluating risks associated with allergens, there are two doses response of concern. The
dose required to initidly sengitize an individua (induction phase) is usudly higher than the dose to trigger
symptonsin a previoudy sengtized (the chalenge phase).

There are two types of dlergens. proteins are able to dicit immune responses on their own;
haptens (low molecular weight compounds) are too small to licit an immune response on their own and
mugt firgt react with ahost cell protein before they can eicit animmune response. Protein dlergens
include mold, dust mites, cockroaches, animal dander, microbid pegticides, and detergent enzymes.
Proteins are not equaly alergenic; some proteins are more prone to be alergens than others. Methods
are currently being developed to rank the relaive potency (as alergens) of proteins based on the IgE
antibody response following sengtization of laboratory animas. There are approximately 40 low
molecular weight compounds that have been associated with dlergic asthma. These include some
chemicalsthat are listed on the urban ar toxics list. However, unlike the protein alegens, it is not clear
that I1gE is the gppropriate endpoint to use in assessing the potentid dlergenicity of low molecular
weight compounds. Research to identify the appropriate biomarker is currently underway.

For some dlergens there is enough human data to establish safe exposure levels. Inclusion of these
dlergensin ardative potency ranking based on anima testing provides means to extrgpolate from
animd test data to human hedlth effects. Research is adso underway to develop anima modes of
dlergic disease that can be used to determine whether environmenta chemicals exacerbate the
induction of expression of dlergic responses to alergens such as dust mite.

Few reference concentrations have considered the hazards of pollutants with regard to asthma. In
part, thisis because of alack of data and limitations on studies, including previous exposures,
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incorporation of genetic predisposition, and alack of specific biomarkers. In considering pollutant
hazards, it isimportant to look at the effects of both elevated levels and chronic exposure to lower
leves, both of which may affect asthma

Linking environmenta triggers to asthma can be easier, because the triggers may be associated with
aparticular activity a aparticular point in time, such as dust from soy bean unloading, volcanic
eruptions, forest fires, or ozone. On the other hand, investigating the increase in the prevaence of
asthma requires examining less-obvious sources, such as genetic factors, prenata exposures, early
childhood infections, occupationa exposures, and others.

Because asthmais amulti-dimensond disease, it isimportant to define it consstently and ensure
that physician diagnosisis not increasing the prevalence. Current data come primarily from cross-
sectiona studies; it isimportant to aso conduct case-control studies and compare risk factors between
the cases and controls.

SO, isone of the primary air pollutants of concern for asthma. Sources of SO, are mainly
gationary and include pulp and paper mills, smeters, and foss| fuel combustion. Other possible sources
of SO, exposure that should be studied include indoor exposure from combustion appliances and
exposures insde cars. Asthmatics are most affected by SO, when exercising, when they experience
wheezing, chest discomfort, increased airway resistance, and decreased lung function. This response is
modified depending on the concentration of SO,, exercise or ventilation levels, bresthing through the
nose as opposed to the mouth (the nose scrubs out some SO,), changes in temperature and humidity,
and medications. The duration of exposure aso plays arole. Response is maximized during the first 5-
10 minutes for up to thirty minutes after exposure. For 5-6 hours after exposure, the body isless
sengtive to SO.,.

In a controlled exposure study, researchers determined that the amount of SO, which causesa
doubling in bronchocongtriction, or the provocative concentration, is 0.75 parts per million (ppm). A
resting asthmetic will experience areponse a one ppm, athough it may resolve rgpidly without
medication. Thiswork provides the basis for setting a short-term standard for SO,. Ashmatics have
been found to be ten times as sengtive to SO, as non-asthmatics. In addition, brief periods where
concentrations exceed 0.50 ppm do occur. While inhalers can help block the SO, response, they must
be usad just before exposure, which is not dways known. Asthmatics exercising outdoors have the
highest risks. It is estimated that about 500,000 asthmatics live close to a source of concern, and one to
three percent of these people will have an exposure one to two times per year. Possibly 70,000-
165,000 incidents could be averted each year by a short term standard.

2.3 Risk Management I ssues

2.3.1 How Do We Determine Appropriate Mitigation Approaches? (Bruce Henschel - ORD)

Inhaation is generaly assumed to be the primary exposure route of concern for asthma, including
both persistently airborne and re-suspended contaminants. Classes of control options to be considered
include vertilaion, air cleaning, and source management. The mogt forma mitigation guiddines have
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been published by the National Asthma Education and Prevention Program (NAEPP) a NIH. These
guidelines for alergen control were created through consensus by leading American scientists. Some
control options were omitted, probably because of alack of consensus regarding performance, cot, or
practicaity. These include remova and replacement of bio-contaminated materids that are porous, air
cleaning, usng acaricides and denaturants againgt mites, carpet cleaning, duct cleaning, and frequent
washing of pets. In addition to the NAEPP guiddines, less forma guideines gppeer in, eg., the peer-
reviewed literature and in brochures prepared by various entities for the generd public.

ORD has severa ongoing and proposed mitigation projects within the Inner City Asthma Study
(Nationa Exposure Research Laboratory (NERL)/NHEERL) and within five of the eight Children’s
Hedth Research Centers (National Center for Environmental Research and Quality Assurance
(NCERQA)). EPA’s Nationd Risk Management Research Laboratory (NRMRL) is developing and
testing mold-resstant building materids, working to determine which control measures in fact reduce
exposures and hedth effects, and demongtrating methods for reducing indoor concentrations of
arborne asthma enhancing agents. A report on the efficiency of mitigation strategies, anong other
things, is expected at the end of September 1999 from EPA’ s Office of Radiation and Indoor Air
(ORIA). At lesst hdf of the Regiond Offices areinvolved in an inner-city intervention project.

2.3.2 What are Some Practical Approaches for Managing Cockroach and Pet Allergens? (Rachel
Chaput - Region 2)

Allergen mitigation strategies are affected by the size digtribution of the alergen. Cockroach
dlergens, or Blag 1 and 2, are rdatively large and heavy (in genera over 10 microns) and are not in
generd found in the air except briefly following disturbance. Dog and cat dlergens (Can f 1 and Fel d
1), on the other hand, are predominantly smaller than 10 microns, and tend to remain airborne longer,
some particles dmogt indefinitely.

Cockroach populationsin the home may be controlled through the gpplication of integrated pest
management (IPM) techniques, which include a combination of sanitation, placing barriers to pest
access, remova of food and water sources, and extermination with the lowest-risk methods possible,

A popular and relatively low-toxicity cockroach pesticideis boric acid powder, asit islong lasting and
effective. However, anumber of studies, including the National Cooperative Inner City Asthma Study,
have shown that it is easier to control cockroach populations than it isto remove their dlergens.
Reasons for this are uncertain but probably primarily involve recurring roach populations and reservoirs
of their dlergensin the home, as well asthe trangport in of both roaches and dlergen from outside the
home. AnIPM demongtration project has been conducted in EPA Region 2 and we bdlieve that avery
thorough sedling of dl entryways into the home, combined with thorough cleaning and sanitation, can be
an effective and sustainable method of not only diminating cockroach populations but of reducing
exposure to their allergens. To date, studies that have been conducted have for the most part ignored
the critical dement of sedling cracks and holes in the home, atime-intensive method which not only
greatly reduces pest access to the home, but aso reduces the amount of alergen-laden dust (which is
often extensive) that can filter in from the building infrastructure.
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Inastudy by Wood in 1998, HEPA air cleaning was found to reduce airborne Fel d 1 after pets
were removed; however, no symptom change was noted. Pet alergen can be controlled to avarying
extent by acombination of techniques. Removal of the pet, while often the least desirable option to the
patient, is often the only way to significantly reduce exposure to pet dlergens, and even this method
must be supplemented with extensive cleaning to achieve these reductions. Other commonly
recommended methods include restricting the pet’s movement, the use of HEPA air filters, remova of
alergen reservoirs such as carpets or upholstered furniture, and ventilation. Use of alergen-
impermesable mattress and pillow covers is recommended, with the effective pore size of the covers
being 6 microns or less. VVacuuming should be performed ether with HEPA vacuums or with a
standard vacuum using double thickness bags to avoid redistributing of the alergen. Wet vacuums tend
to aerosolize the contents of their water tanks, and therefore are not desirable. Pet washing is often
recommended, but appears to be of questionable value. Washing pets (especidly by immersion)
removes agood ded of alergen and reduces the alergen load entering the home, however relative to
arborne levelsits effect istrangent, in fact sgnificantly less than one week.

2.3.3 What WorksDoesn't Work in Reducing Exposures to Dust Mite Allergens? (Bruce Henschel -
ORD)

Dust mites were one of thefirg dlergensidentified in relation to asthma. Approximately 50-75
percent of asthmatics are sengtive to dust mites, and it is physicaly impossible to completdly eradicate
dusgt mitesin the home. The NAEPP recommendetions are to encase both the mattress and the pillows
in either natural or synthetic materia that are impermesble to both the mites and their dlergen, and to
wash the bedding weekly at above 130°F. Secondary recommendations include reducing relative
humidity to below 50 percent (which is difficult to implement), avoiding upholstered furniture, removing
carpets, and removing or washing stuffed toys. Vacuuming twice weekly with a high efficiency machine
is recommended for long term reduction of dust mites, as long as dust exposure is avoided while
vacuuming through the use of a HEPA filter or double layer bag. NAEPP does not include carpet
cleaning or use of acaricides and/or denaturants, because the dust mites are located too deep in the
carpet. It aso does not include air cleaning, improved ventilation, duct cleaning, and use of synthetic
bedding in its recommendations. The effectiveness of these measures has not been proven.

However, following these guideines may not result in dinica improvement, athough some of them
are effective in reducing mite alergen concentrations, e.g., in the bedding. Thisis likely because there
are other sources of mite alergen exposure, or because the patient is also sengitized to other alergens.
Some methods that are not recommended require more study, such as duct cleaning. There are minimal
data gaps remaining for mgor risk management options. Instead, remaining issues are associated with
exposure assessment and how these methods must be implemented to achieve clinical benefits. Another
issue to be addressed is methods for improving the patient’ s implementation of these avoidance
measures. Other issues possibly warranting cons deration include development of standardized industry
protocols for verifying the performance of avoidance devices on the market (e.g., “ anti-alergenic”
vacuum cleaners), and ng the durability of bedding encasements.

Care mugt aso be taken when recommending washing & 130°F; not only is this difficult for low-
income people who wash in a Laundromat, but washing at this temperature is dangerous for burns and
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is specifically not recommended around children. More practicd aternatives, such as lowering the
water temperature but including acaricides in the wash water, drying clothes in sunlight or for an hour in
ahot dryer, should be investigated.

2.34 What isthe Role of Particle Air Cleanersfor Ashma Risk Management? (Bruce Henschel -
ORD)

Air deaners are not explicitly recommended in the NAEPP guiddines but can be useful. The choice
of an air cleaner depends on the type of contaminants that require removal. For particulate removal,
flow-through media air filters, eectrostatic precipitators, and combined media/dectrodtatic filters can be
consdered, either free-standing or duct-mounted; ionizers for particle remova are aso on the market.

Only high-efficiency flow-through particle air cleaners are likely to be hdpful for asthmarisk
management. High-efficiency media air filters are probably a better choice than an dectrogtatic
precipitator; mediafilters can give better initial removals, and precipitator performance can degrade
sgnificantly without proper maintenance. Media filtersinclude HEPA filters, while HEPA units may not
aways be necessary when the mean particle size is sufficiently large, they are generdly dways advissble
to handle the finer size fraction that will often be present. lonizers are not expected to be helpful.

Inhalation exposures to particles can occur from persigtently airborne particles (typicaly on the
order of 1 m), and from re-suspended particles (which conceptudly form a dust cloud around a
person after disturbance, but then re-settle, sometimes rapidly). Properly sdected flow-through air
cleaners can nominaly remove up to 99% even of sub-micron particles; so the issue is not so much the
ability of the air cleaner to remove the particles that pass through it, but rather, the ability to circulate the
particle-containing air through the air cleaner fast enough. Theory and experience indicate that, because
of thiscirculation issue, air cleanerswill generdly not provide sufficient reduction in total or pesk
exposure to rdlatively large (>10 m), rapidly settling re-suspended particles. Such large particles
include mite and roach dlergen, pollen, and many mold spores. Air cleaners will prove most effective
when the particles being removed include a large persstently airborne (or very dow-settling) fraction;
pet dander and smaller mold spores might fal in this category. The effectiveness of air cleanersin such
cases will be determined by the distribution of the person’s exposure between the persstently airborne
and the re-suspended particles.

ETS-- withamean sizebelow 1 m -- represents a specid case. The particle size of this aerosol
suggests that it could be a candidate for exposure reduction using a flow-through air cleaner. However,
because the aerosol conssts largely of semi-volatile organics that may continudly transform between
“solid” and gaseous form, captured “particles’ may volatilize and escape, possbly limiting the
effectiveness of an air cleaner.

In cases where flow-through air cleaners do appear to offer potentid, it isimportant that the flow
rate be sufficient to treet the space. For atypicd resdentia room, for example, afree-standing air
cleaner should have a capacity of perhaps 300 cfm.

lonizing air cleaners use an dectric corona wire ingde the unit to ionize condtituentsin the air. These
ions migrate into the room and attach to airborne particles, charging them. The charged particles then
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attach to surfaces such aswalls, or attach to each other and settle, thereby removing the particles from
thear. However, itisunlikely thet theion fidd can extend far enough into a room with sufficient
drength to have an effect on dl particles. In addition, due to charging limitations, this method will only
work for fine particles of about 1 m or less, which is smdler than the primary dlergens of concern for
asthma. Evenwith 1 m particles, the charging/settling mechanism istoo dow to cause re-suspended
in the “persona dust cloud” to seitle before they are inhaled.

2.3.5 What are the Best Ways to Manage Fungd Allergens? (Richard Shaughnessy - University of
Tulsa)

Many messages regarding biologica contaminants exig, including false messages from private
service providers and others with a vested interest in certain methods for managing these dlergens. In
addition to discussing the mogt effective methods of control, EPA must dso addressthese fdse
messages, which often advocate quick fixes for problems. It isimportant to make it understood that the
control of biologica contaminants relates to the control of moisture and cannot be solved smply by
placing an ozone generator in the room.

Fungi require water (moisture), food, oxygen, and awarm temperature to grow. The only one of
these items that can redlly be controlled effectively is moisture. Moisture enters a building through wind-
driven rain and snow, groundwater, vapor migration and condensation, and capillary action through the
dab. Uncontrolled arflow in buildings is often a cause of moisture entering the building. However,
pressure conditions can be modified through the HVAC system to avoid this. It isimportant to prevent
flooding, fix lesks, address moisture in the building envelope, and keep the relaive humidity a less than
60 percent. It is aso important to consider moisture control in conjunction with other remedies for
indoor air qudity problems. For example, ventilation is often stressed as a solution for indoor-air
problems. Yet in awarm, humid climate, bringing outdoor air into a building will make it impossble to
mantain alow rdaive humidity.

Exiging contamination can be addressed in a variety of ways. During an investigation, it isimportant
to take care not to exacerbate a problem by disturbing non-aerosolized biocontaminants. Materias that
are wet must be dried within 24-48 hours; those that are porous must be discarded if they cannot be
cleaned and dried within that time span. Methods to clean up water must not add to it; for example, the
use of sandbagsto soak up water can provide another ideal home for funga growth. Hat roofs often
leak, which is a source for contamination, particularly for types of fungi that need continuous water to
grow. Carpets, even if properly deaned, can ill be areservoir for fungi; if maintenanceis a problem,
replacement with hard flooring is best.

HVAC components are acommon source of problems. Filters must be kept clean and dry in order
to function properly. Drain pans must be kept clean so that they can drain. Porous insulation should not
be used downstream from a drain pan or other persstently wet areas of the HVAC system. Insulation
can be wrapped in foil facing or other materia with a smooth surface to avoid fungd growth from
moisture-laden air coming through HVAC cails.

Extengve testing to assess biologica problemsis not necessary in most cases. To differentiate fungi

from dirt, a piece of tgpe can be used to lift the materias for examination under amicroscope; further
identification and testing is often not needed. The presence of visble mold may be the best surrogate
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indicator of potential exposure that can be used by practitioners to estimate risk, snce there isno clear
dose-response relationship at this time to assess asthmarisk. No numeric criteria exist for interpreting
data on biological agents from either source or air samples. In addition, there are many complications
with respect to sampling, such as how many samples are necessary, the effects of indoor and outdoor
ar concentrations, cog, difficulty in interpretation, and the usefulness of the information given the lack of
hedlth-based guidelines or consensus.

In generd, if contamination isvisible, it should be mitigated. The ACGIH recently rdeased its
revison of the 1989 guiddines for bioaerosol assessment and control, which can be ordered through
their web ste at http://mww.acgih.org. Minima persond protection is needed if mitigating biologicas
covering less than 0.3 meter. However, if coverage is more extensive, abatement workers should wear
full body cover and respiratory devices, and negetive pressure should be maintained in the work space.

Ultraviolet light has been proposed as a mitigeation method. However, while benefits exig,
drawbacks appear to be greater. Though lamps are more powerful than before, they have not been
found to be effective on surface contamination outside the immediate area of their use. In addition,
spores are more resistant to UV.

Many research questions exist in thisarea. One is to improve on ventilation, dehumidification, and
other moisture-control techniques to make them more affordable. Moisture-resistant building materias
should be investigated. Findly, the end ussfulness of building materials with antimicrobia propertiesis
gill under quedtion. It is dso important for EPA to remain aoreast of “new” advancesthat are
mideading, such as 0zone necklaces, shoe inserts, pet brushes, and ozone generators caled by another
name. EPA should educate the public about the myths behind these products by updating the web site

regularly.

2.3.6 What are the Risk Management Options for Airborne Contaminants? (Bruce Henschd - ORD)

Pergstent airborne contaminants include gaseous compounds and particulates of sub-micron sze.
Examples are VOCs (largely originating indoors), ozone (largely from outdoors), ETS, and aerosols
from combustion sources. These contaminants can enhance or trigger an asthma response, even if they
are not athmarinducing alergens themsaves. Three methods exist for managing these types of
contaminants. ventilation, air cleaning, and source management.-

Increased ventilation to control arborne contaminants is applicable only when the outdoor air is not
the primary source of the contaminant. Ventilation serves to dilute the indoor air with outdoor air. It will
provide about a 50 percent reduction in contaminants by doubling the vent rate or 75 percent by
quadrupling the rate. Greater reductions are possible when exhaust ventilation can be used to avoid
pollutant dispersion from locaized sources through pressure adjustment. For asthmatics, increased
ventilation will probably be useful primarily in providing short-term relief under particular circumstances,
such as during painting.

Flow-through air cleaners for gaseous contaminants rely on sorption, ether through physica
adsorption (e.g., on activated carbon) or chemical absorption (e.g., on impregnated aumina).

Page 17



Regional Science Issues—Asthma Summary Report FINAL 8/17/99

However, they are not sufficiently well demonstrated to be recommended by EPA for resdentid
indoor-ar applications. Their long-term performance indoors is unclear on time-varying concentrations
of contaminants. They require a mass of sorbent and/or a frequency of sorbent replacement that may be
grester than can be implemented practicaly in the home.

Ozone generators claim effectiveness in removing a variety of gaseous contaminants, some also
includeionizers and clam particle remova aswedl. However, ozone itsdf enhances asthma symptoms.
While many generators have controls to limit ozone concentrations to “ safe’ levels, these controls can
be turned off, and measure ozone from the back of the unit, not in the front where the concentration is
the highest. At levels below the Nationad Ambient Air Quality Standard (NAAQS) of 0.08 ppm over
eight hours, ozoneis generdly not effective in removing VOCs, and when reaction does occur,
undesirable by-products are commonly formed. At these levels, ozoneis not effectivein killing molds,
viruses, and bacteria. The extent to which ozone at these levels inhibits mold growth and spore
formation (without actudly killing the organisms) is unclear, and no data exist to support camstha mite
alergens or carcasses would be oxidized. Because ozone can be harmful to health, and because there
do not appear to be clear benefits from using ozone generators, EPA does not recommend the use of
these devices.

Source management is considered at thistime to be the most effective method of decreasing indoor
ar qudity problems. Remova of products that emit contaminants, such as carpet, and replacement with
low-emitting congtruction materids and furnishings, or materids resstant to bio-contamingtion, is
recommended. Stopping the use of cigarettes and fireplaces will reduce contaminants. Relocating the
source, such as solvents, smoking, or pets, outdoors is recommended. Treating the source, by
encagpsulating duct liners and washing pets regularly, and controlling building conditions by reducing
relative humidity can be effective. Findly, controlling occupancy paiterns and Smply having asthmatics
stay away during solvent use, vacuuming, or other potentia Stuations for exposure, is aso an effective
means of managing contamination. Research on source management to control indoor ar contaminants
is being conducted at EPA’s NRMRL. Work is being done to characterize emissons from indoor
sources, including low-emitting subdtitutes; to promote development of low-emitting subgtitutes; and to
develop standardized test methods to assist industry in verifying low emissions from indoor products.

24 Information I ssues

2.4.1 Where Can We Find Science Information on Ashma? (Lisa Ryan - ORD)

EPA is deveoping anew web site on asthma science, which will present scientific information on
asthma, including research activities, a discusson forum (both for discusson within EPA and with the
public), and links to other Stes, databases, and conferences. It will dso include contacts for asthma
research and programsin dl areas of EPA, including labs and Regiond offices. The web ste will be
avalablein Fal 1999. Workshop participants suggested that coordinated journa subscriptions and
library facilities, aswell as Intranet group subscriptions to Environmental Health Per spectives and
other journas, would be helpful for faster medica research.

EPA Region 3 shared its web Site, which has a feature called EnviroSnax that gives fast facts on an
issue of concern. For example, it discusses how asthmais high among homeless children and how
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asthmarrelated desths have increased in most states between 1990 and 1995, although days in which
ar quality exceeds EPA standards are decreasing.

Workshop participants also discussed general issues that arose over the course of the workshop.
Science information is important to use in influencing management to devote resources to ashma. It is
important to identify the problem clearly and define its extent and demographic impact in a particular
area by comparing it with other areas through epidemiology. A particular project should emphasize
what potentid causes of asthmaiit intends to address, how long the solution will take to implement, and
a what cost. Performance messures, including a definition of success and means of messuring it, are
important. Such measures can be linked to the goas EPA established under the Government
Performance Results Act. Findly, partners and their methods of support should be identified.

In presentations to management and the public, main points and issues should be outlined with
bullets. Graphics and color dso hep emphasize points.

For example, the following points were taken from a chapter in abook entitled, “The Rising Prevaence
and Severity of Asthmain Western Society: Are the Causes of Asthma the Causes of the Increase?” by
ThomasA. E. Fats-Millset d. In: Ashma Causes and Mechanisms of an Epidemic Inflammatory
Disease. 1999. CRC PressLLC, Boca Raton, FL. These were overlayed on a map of the world,
emphasizing that asthmais aworld-wide problem.

» A progressive increase in the number of asthma cases has been seen since 1980, in both children
under four years and adults.

* While molds may be associated, cases are lso documented in dry areas in which dust mites and
molds are not relevant.

» Aghmaismogst common in “civilized” areas and israre in societies lacking dectricity and cars.
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3. Discussions

After each set of presentations, participants were asked to write down the most interesting or
surprising facts they learned from the presentations and their opinions on what questions still remained
to be researched. These responses were compiled into lists. During breakout sessions, participants
used these lists to develop an overdl list of priority knowledge gaps. They dso listed actions that can be
taken by the Regions to enhance the effectiveness of their community asthma work, based on the
knowledge taken from the workshop. Finally, staff from the Regions and program offices provided an
evauation of the workshop and suggestions for future meetings. ORD dtaff developed alist of follow-up
commitments they can enact in order to support asthmawork in the Regions and program offices.
Transcripts of participant responses and flip charts from the breakout sessions are provided as
Appendix B. Comments have been summarized below.

3.1  Question I—What wasthe most useful new knowledge you gained at the wor kshop?

Participants came to the workshop with varying levels of existing knowledge about asthma. In many
cases, the mogt interesting new information was how much is il not known about asthma. Many were
surprised a the large number of factors that must be consdered when examining asthmaincidence and
Severity. In addition, while avariety of asthma triggers have been identified, the cause of theincreasein
aghmaincidence is not known, dthough it is most likely some combination of environmenta,
immunologic, and genetic factors.

While the incidence and severity of asthma have been increasing over the last ten years, the cause
of thisis gill unknown. The increases appear to be the greatest in clean, urban, indudtridized societies
with awide use of dectricity, traffic, and time spent indoors. Increases appear to be greater in the
Northeast than in other parts of the United States. Thisis particularly evident when looking at the
differences between asthmain Puerto Ricans living in the Northeast and other Hispanic groups living
elsewhere.

Air pollution, long considered important in conjunction with asthma, gppearsto play amore
complex role than previoudy thought by many participants. The interaction between air pollution and
other asthmatriggers and dlergens may be more significant than exposure to air pollutants alone. The
particular role of auto emissions and VOCs was noted, as was the difference between indoor and
outdoor air exposures.

Workshop participants were d o interested in the difficultiesin measuring contaminantsin the field,
particularly biologicas, both in terms of research and intervention. In addition, once the leve of
contamination with a particular source is known, the relation between that source and a case of asthma
is not necessarily evident. This can lead to frustration on the part of the public, who have anecdota
experience with exposures, such as to molds, but the data from the scientific community establishing
causd links and threshold levels do not exist.

Findly, participants gained new knowledge about mitigation and risk-management techniques.

Ventilation, air cleaning, and source control are al methods of control. However, each hasits own
positive aspects and drawbacks. Ventilation may make source (moisture) control more difficult in some
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climates. Many different air dleaners exigt, and there isno single air cleaner that will effectively address
al types of indoor-air sources. While many techniques exist to reduce alergen sources, such as pest
management and moisture control, these interventions do not aways lead to clinica effects.

3.2  Question 2—What arethe most significant gapsin our knowledge important to
assessing and mitigating asthma problems?

Ohbvioudy, the mogt sgnificant data gap isin identifying the initia cause of asthma, or interaction
between severd causal factors, and consequently a means of asthma prevention. Other gapsliein
determining the reason for differences in asthma incidence and severity between the present and one
decade ago, as well as differencesthat exist now. For example, incidence and severity in the Northeast
vs. the rest of the country, residents of urban industridized areasin tropicd climatesvs. cold climates,
and other ethnic, genetic, socid, and environmenta factors should be investigated.

In generd, it is necessary to isolate pollutants and their relationships with regard to asthma
sengtization and severity. Dose-response rel ationships should be determined for prevention and
mitigation. In addition to those sources that cause or exacerbate asthma, research should be done into
those factors which appear to be protective, such as orange juice/antioxidants and outdoor exercise.

Severd participants identified the need for more data on a sate and locdl level. An asthmaregistry
which could be used in association with GIS gpplications was suggested as a means of [ooking for
patterns in the location of cases within smaler units, such astowns. It is aso necessary to understand
ashma a different pointsin the life cycle, from neonatal exposures, to childhood asthma, to children
who outgrow it, to adults who suffer from asthma

In particular, workshop participants emphasi zed the need to continue considering the role of air
pollution. While air pollution, in terms of long-term averages regulated by the NAAQS, has decreased
at the same time asthma incidence has increased, other air pollutants should be considered. These
include air toxics in short-term concentrations, the role of auto emissons, and the interaction between
ar pollutants and other asthma triggers and dlergens.

Research regarding indoor air should be continued, particularly consdering the effects of low levels
of chemicds, pesticides, VOCs, and biologicas. While mold exposure is associated with asthma
anecdotally, more research should be done on the mechanism of mold exposure and asthma. For
example, which molds are more dlergenic, and is it exposures to spores or particular toxins produced
by the molds that are harmful? What is the role of concomitant exposuresin cumulative risk? What is
the relationship between indoor and outdoor exposures? Are there differences, in either asthmarates or
exposures between different indoor environments, such as homes, schools, and offices?

Easy-to-use, cogt-effective methods of measuring environmenta contaminants are lacking.
However, even if they existed, thresholds for sengitization or triggering must be determined. Findly,
while risk management techniques are known, they require further study on ways to make them more
clinicaly effective. Risk management must aso be customized for redl-world Stuations, such as those
associated with low incomes, tropical climates, or particularly cold climates. Findly, this knowledge
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must be communicated to the public, who are inundated with conflicting information from those with a
vested interest in particular sources or mitigation methods.

In summary, data on threshold exposures necessary to trigger a response would enable the setting
of sandards or guiddinesfor diagnoss and remediation. Other complex issues require more
consderation, such as interactions between the various contaminants a person is exposed to a onetime
in the redl world. Likewise, mitigation Strategies are generaly known, such as to control moisture, but
these strategies need to be congdered in red-world settings. Low-income families or those in humid
climates may have difficulty implementing genera control Srategies that have not been tailored to their
unique Stuaions.

3.3  Quegtion 3—With the knowledge from the wor kshop, what additional actions can the
Regionstaketo enhance the effectiveness of their community asthma work?

Since the causes and triggers of asthma appear to be linked to arange of factors, it isimportant to
ensure that EPA efforts related to each of those factors also be related. For example, indoor and
outdoor air programs, particularly out of IED and the Office of Air Qudity and Planning Standards
(OAQPS), must be linked within Headquarters and subsequently within the Regions. Regiona offices
can work with ORD to identify candidates for community-specific pilots for both causation and
intervention studies.

Links on a Regiond leve should aso be established with counterparts outside EPA, such as State
and loca health departments and Federal agencies such as HHS and NIOSH. Work with state and
loca entities should include increased loca survelllance and possibly an asthmaregistry. This would
help identify particular communities or parts of communities affected by asthma, whose exposures could
be studied, as well as the effectiveness of targeted interventions.

Findly, Regions must work to ensure that the public understands the complexity of the asthmaissue
and that no “quick fixes’ exis at thistime. Educationa outreach must address the conflicting messages
sent by others with a vested interest in the issue. Outreach should address potential causes and triggers
aswdl as effective mitigation techniques. Such efforts must be comprehensive and discuss dl sources,
including outdoor, indoor, and occupational sources, and their interactions.
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4. Wrap-Up
4.1  Workshop Evaluation by Regionsand Programs

Regiona and program staff thought that the workshop provided a comprehensive focus on an
important topic. They enjoyed the opportunity to meet their counterparts around the country and
network with one another and ORD gaff. The random assignment to breakout discussion groups
encouraged this interaction. Presentations by both scientists and program staff alowed each participant
to gain an understanding of the breadth of EPA activity on the asthmaissue. By keeping the workshop
rediricted to EPA staff, with the exception of limited outside speskers, information could be shared and
discussed fredy without concern for outside influence or interpretations of EPA policy. Participants
thought that the organization of the workshop into sessons designed to address particular questions was
effective, dthough they recommended that questions be more tailored to particular programsin the
future. Findly, they commended ending the presentations with a demongiration of the forthcoming
asthma science web site, which is a concrete product that will facilitate workshop follow up by
providing aforum for discusson.

Regiond and program staff suggested that a copy of the video made of the workshop proceedings
be provided to relevant program offices and each region. They thought that the workshop should be
repested every two years, rotating the site among different regions, laboratories, and headquarters, and
that continued information and technica transfer be encouraged. In the future, more time should be
adlotted for discussion, and agenda questions should be tailored to apply to particular EPA programs.
More comprehensive pre-meeting materids, including background information as well as copies of
presentation overheads, would be ussful. More emphasis should be placed on topics dedling with the
effects of indoor exposures and on outdoor mitigation.

EPA-wide involvement in the asthmaissue is necessary. Regiond and program staff suggested that
ORD become more involved in |ED gtrategy meetings and include other non-IED gtaff in specid
asthma sessions. They aso suggested linking indoor and outdoor air projects with regard to asthmaand
asked that more OAQPS staff be included in the future. Participants wished to see more presentations
and pogters from the Regions and program offices, with abstracts on the project available for ORD
daff. More Regiond participation could be achieved by providing financia assstance to those wishing
to travel to afuture workshop.

4.2  ORD Follow-up Commitments

ORD gaff met at the conclusion of the workshop to discuss ways in which they can further support
the Regiona and program offices in their asthma-related work. In general, suggestions centered around
maintaining open lines of communication between ORD scientists and Regiond and program gaff.
ORD can serve as aresource to Regiond scientists working on asthmaiissues. In addition to
communication on an individua basis by telephone or dectronic mail, ORD scientists can make viststo
the Regiond offices and brief staff, particularly when working on an ORD asthma research project in
the Region. ORD can aso support the forthcoming asthma science web site by posting relevant
research findings and products and updating it regularly. Use of the web ste as an effective means of
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digtributing information around EPA and for conducting focused, interna discussons should be
encouraged through regular updates. Finaly, EPA should work with Regiond staff to leverage
community-based ORD projects in the Regions. The Regions can provide information on appropriate
locations for community-based research and in many cases have aready established a contact basein a
community from previous activities.
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ORD

Darlene H. Boerlage

EPA ORD/OSP/Immediate Office
401 M Street, SW (8104R)
Washington, DC 20460

tel. 202-564-6639

fax 202-565-2916
boerlage.darlene@epa.gov

Margaret Chu

EPA ORD/NCEA

401 M Street, SW (8623D)
Washington, D.C. 20460
tel. 202-564-3278

fax 202-565-0079
chu.margaret@epa.gov

Lawrence Folinsbee (speaker)

EPA NCEA

Mail Drop 52

Research Triangle Park, NC 27711
tel. 919-541-2229

fax 919-541-1818
folinsbee.lawrence@epa.gov

Elane Francis

EPA ORD/OSP

401 M Street, SW (8104R)
Washington, D.C. 20460
tel. 202-564-6789

fax 202-565-2916

francis.elaine@epa.gov

Steve Gavett

EPA ORD NHEERL

Experimenta Toxicology Divison
MD-82

Research Triangle Park, NC 27711
tel. 919-541-2555

Washington, D.C.
June 15-17, 1999

fax 919-541-0026
gavett. stephen@epa.gov

lan Gilmour

EPA Immunotoxicology Branch
MD-92

Research Triangle Park, NC 27711
tel. 919-541-0015

fax 919-541-4284

gilmour.ian@epa.gov

Mark Greenberg (speaker)

EPA NCEA

MD-52

Research Triangle Park, NC 27711
tel. 919-541-4156

fax 919-541-1818
greenberg.mark@epa.gov

Bruce Henschdl (speaker)

EPA IEMB/APPCD

MD-54

Research Triangle Park, NC 27711
tel. 919-541-4112

fax 919-541-2157
henschel.bruce@epa.gov

Howard Kehrl (speaker)

EPA Human Studies Divison
MD-58B

Research Triangle Park, NC 27711
tel. 919-966-6208

fax 919-966-0631
kehrl.howard@epa.gov

David Klauder
EPA ORD
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401 M Street, SW (8103R) tel. 919-541-7981
Washington, D.C. 20460 fax 919-541-2157

tel. 202-564-6496 menetrez.marc@epa.gov
fax 202-565-2926

klauder.david@epa.gov

Hilld Koren (spesker)

EPA Human Studies Divison
MD-58A

Research Triangle Park, NC 27711
tel. 919-966-6200

fax 919-966-6212

koren.hillel @epa.gov

Douglas McKinney

EPA IEMB/APPCD

MD-60

Research Triangle Park, NC 27711
tel. 919-541-3006

fax 919-541-5227

mckinney.douglas@epa.gov

Hugh McKinnon (speaker)

Acting DAA for Science, EPA ORD
401 M Street, SW (8101R)
Washington, D.C. 20460

tel. 202-564-6620

fax 202-565-2910
mckinnon-HQ.hugh@epa.gov

Sue McMaster

EPA ORD/NHEERL

MD-51A

Research Triangle Park, NC 27711
tel. 919-541-3844

fax 919-541-1440
mcmaster.suzanne@epa.gov

Marc Menetrez

EPA IEMB/APPCD

MD-54

Research Triangle Park, NC 27711
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Lucas Neas (speaker)

EPA ORD/NHEERL/ADH/HSD
MD-58A

Research Triangle Park, NC 27711
tel. 919-966-9961

fax 919-966-7584

neas.|ucas@epa.gov

Frank T. Princiotta

EPA IEMB/APPCD

MD-60

Research Triangle Park, NC 27711
tel. 919-541-2821

fax 919-541-5227

princiottafrank @epa.gov

LisaK. Ryan (speaker)

ORD Regiond Scientist (OSP/ORD)
c/o U.S. EPA, Region 2

DESA-DO, MS-215

2890 Woodbridge Ave.

Edison, NJ 08837-3679

tel. 732-906-6887 M, W, F

tel. 212-637-3598 T, Th

fax 732-321-4381

ryan.lisa@epa.gov

Mary Jane Selgrade (speaker)

EPA Immunotoxicology Branch
MD-92

Research Triangle Park, NC 27711
tel. 919-541-1821

fax 919-541-4284

selgrade. maryjane@epa.gov

Stephen J. Vesper (speaker)
EPA NERL-Cincinnati, MCEARD,

MERB

26 W. Martin Luther King Dr.
M.S. 314

Cincinnati, OH 45268-1314
tel. 513-569-7367
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fax 513-487-2512
vesper.stephen@epa.gov

Lance Wallace (speaker)
EPA ORD/NERL/HEASD
12201 Sunrise Vdley Drive
555 National Center
Reston, VA 20192

tel. 703-648-4287

fax 703-648-4290

wallace.lance@epa.gov

Marsha Ward

EPA Immunotoxicology Branch
MD-92

Research Triangle Park, NC 27711
tel. 919-541-1193

fax 919-541-4284
ward.marsha@epa.gov

EPA Program Offices

Ayaad Assaad

EPA OPPT/HEAD/RB3
401 M Street, SW (7509C)
Washington, D.C. 20460
tel. 703-305-0314

fax 703-305-5147
assaad.ayaad@epa.gov

Bob Axelrad (speaker)

EPA Office of Children's Hedlth
Protection

401 M Street, SW (1107)
Washington, DC 20460

tel. 202-260-1145

fax 202-260-4103
axelrad.bob@epa.gov

Erin Birgfdd
EPA Stratosphere Protection
Divison
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401 M Street, SW (6205J) Washington, D.C. 20460
Washington, D.C. 20460 tel. 202-260-3100

tel. 202-564-9738 fax 202-401-1496

fax 202-565-2096 grevatt.peter@epa.gov
birgfeld.erin@epa.gov

Laureen Burton

EPA Indoor Environments Divison
401 M St SW (6604J)
Washington, D.C. 20460

tel. 202-564-9032

fax 202-565-2039
burton.laureen@epa.gov

Susan Conrath

EPA Indoor Environments Divison
401 M St SW (6604J)
Washington, D.C. 20460

tel. 202-564-9389

fax 202-565-2039
conrath.susan@epa.gov

Cathy Fehrenbacher

EPA OPPTS/OPPT/EETD/EAB
401 M Street, SW (7406)
Washington, D.C. 20460

tel. 202-260-1873

fax 202-260-0981
fehrenbacher.cathy @epa.gov

Mary Fox

c/o Tracey Woodruff

EPA Office of Policy (2174)
401 M St SW

Washington, D.C. 20460
tel. 202-260-6669

fax 202-401-0454

fox.mary@epa.gov

Peter Grevatt.
EPA OSWER
401 M St., SW. (5103)
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Mark Hell

EPA Indoor Environments Divison
401 M St SW (6604J)
Washington, D.C. 20460

tel. 202-564-9724

fax 202-565-2039
heil.mark@epa.gov

Pauline Johngton

EPA Indoor Environments Divison
401 M St SW (6604J)
Washington, D.C. 20460

tel. 202-564-9425

fax 202-565-2039

johnston.pauline@epa.gov

Usma Khan

c/o Tracey Woodruff

EPA Office of Policy (2174)
401 M St SW

Washington, D.C. 20460
tel. 202-260-6669

fax 202-401-0454
khan.usma@epa.gov

LauraKolb

EPA Indoor Environments Divison
401 M St SW (6604J)
Washington, D.C. 20460

tel. 202-564-9438

fax 202-565-2071
kolb.laura@epa.gov

David McKee

EPA OAQPS

MD-15

Research Triangle Park, NC 27711
tel. 919-541-5288

fax 919-541-0237
mckee.dave@epa.gov
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Tracey Mitchdl

EPA Indoor Environments Divison
401 M St SW (6604J)
Washington, D.C. 20460

tel. 202-564-9446

fax 202-565-2039

mitchell.tracey @epa.gov

Ddljit Sawhney

EPA OPPTS

401 M Street, SW (7403)
Washington, D.C. 20460
tel. 202-260-0289

fax 202-260-1216

sawhney.dajit@epa.gov

Denise Setles

EPA Indoor Environments Divison
401 M St SW (6604J)
Washington, D.C. 20460

tel. 202-564-9704

fax 202-565-2039

Settles.deni se@epa.gov

Susie Shimek

EPA Indoor Environments Divison
401 M St SW (6604J)
Washington, D.C. 20460

tel. 202-564-9054

fax 202-565-2039

shimek.sus e@epa.gov

Ron Ward

EPA OPPTS/Risk Assessment
Divison

401 M Street, SW (7403)
Washington, D.C. 20460

tel. 202-260-3981

fax 202-260-1283
ward.ron@epa.gov
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H. Glenn Williams

EPA OPPTSOPP/Biopesticides and
Pollution Prevention Division

401 M Street, SW (7511C)
Washington, D.C. 20460

tel. 703-308-8287

fax 703-308-7026

williams.glenn@epa.gov

Tracey Woodruff

EPA Office of Policy
401 M St SW (2174)
Washington, D.C. 20460
tel. 202-260-6669

fax 202-401-0454

woodruff.tracey @epa.gov

EPA Regions
Region 1

Mary Beth Smuts (speaker)
EPA Region 1, CPT

1 Congress Street, Suite 1100
Boston, MA 02114

tel. 617-918-1528

fax 617-918-1505
smuts.marybeth@epa.gov

Region 2

Rachel Chaput (speaker)

Asthma Coordinator

EPA Region 2, Radiation & Indoor
Air Branch

290 Broadway

New York, NY 10007-1866

tel. 212-637-4001

fax 212-637-4942

chaput.rachel @epa.gov

Rollie Hemmett

Regionad Science Officer

EPA Region 2, DESA-DO

2890 Woodbridge Ave. (MS-100)
Edison, NJ 08837-3679

tel. 732-321-6755

fax 732-321-4381
hemmett.roland@epa.gov

Larainne Koehler

Radon & Indoor Air Coordinator
EPA Region 2, Radiation & Indoor
Air Branch

290 Broadway

New York, NY 10007-1866

tel. 212-637-4005

fax 212-637-4942
koehler.larainne@epa.gov

Carlos Ramos

Specid Projects Coordinator
EPA Region 2

290 Broadway

New York, NY 10007-1866
tel. 212-637-3588

fax 212-637-5024
ramos.carl os@epa.gov

Region 3

Regindd Harris

EPA Region 3, Office of
Enforcement, Compliance and
Environmentd Justice

1650 Arch Street (3EC00)
Philadelphia, PA 19103

tel. 215-814-2988

fax 215-814-2905

harris.reggie@epa.gov
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Region 4

Ravi Rao

EPA Region 4

61 Forsyth Street
Atlanta, GA 30303
tel. 404-562-8349
fax 404-562-8340

rao.ravi @epa.gov
Region 5

SheilaBatka

EPA Region 5, Air and Radiation
Dividon

77 West Jackson Boulevard
(AE-17J)

Chicago, IL 60604

tel. 312-886-6053

fax 312-886-0617
batka.sheila@epa.gov

Fayette Bright

EPA Region 5

77 W. Jackson (AR-18J)
Chicago, IL 60604

tel. 312-886-6069

fax 312-886-5824

bright.fayette@epa.gov

Cynthia Colquitt
EPA Region 5

Air and Radiation Divison (AR-18J)

77 West Jackson Boulevard
Chicago, IL 60604
tel. 312-886-6259
fax 312-886-0617

colquitt.cynthia@epa.gov
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Jeanette Marrero

EPA Region 5, Air and Radiation
Divison

77 W. Jackson Blvd (AE-17J)
Chicago, IL 60604

tel. 312-886-6543

fax 312-886-0617
marrero.jeanette@epa.gov

Carl Nash

EPA Region 5, Air and Radiation
Divison

77 W. Jackson (AP 18J)
Chicago, IL 60604

tel. 312-886-6030

fax 312-886-0617

nash.carl @epa.gov

Madeline Rucker

EPA Region 5, Regulations
Development Section

77 West Jackson Blvd
Chicago, IL 60604

tel. 312-886-0661

fax 312-886-0617
rucker.madeline@epa.gov

Maryann Suero

EPA Region 5, Air and Radiation
Divison

77 W. Jackson Blvd (AR-18))
Chicago, IL 60604

tel. 312-886-9077

fax 312-886-5824 (indicate name
and AMYS)

suero.maryann@epa.gov

FINAL 8/17/99



Regional Science Issues—Asthma Summary Report

Region 6
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Regiond Scientist Specid Assstant

for Technology Trandfer

U.S. EPA Region 6, Enforcement
(60N)

1445 Ross Avenue

Dadlas, TX 75202

tel. 214-665-8349

fax 214-665-7446
dyer.norman@epa.gov

Mike Miller

EPA Region 6, Indoor Environments
Program, Multimedia Planning and

Permitting Dividon

1445 Ross Ave. (6PD-T)
Dallas, TX 75202-2733
tel. 214-665-7550

fax 214-665-2146
miller.michadl @epa.gov

Region 7

Tom Evans

EPA Region 7, ARTD-RALI
726 Minnesota Avenue
Kansas City, KS 66101

tel. 913-551-7611

fax 913-551-7065
evanstom@epa.gov

Miched Marshall

EPA Region 7, ARTD-RALI
726 Minnesota Avenue
Kansas City, KS 66101

tel. 913-551-7604

fax 913-551-7065
marshall.michadl @epa.gov
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Region 8

Cindy Rosenberg
EPA Region 8, Air and Radiation

999 18th Street, Suite 500 (8P-AR)

Denver, CO 80202

tel. 303-312-6436

fax 303-312-6064
rosenberg.cindy @epa.gov

Region 9

Jean Circidlo

Children's Hedth Coordinator
EPA Region 9

75 Hawthorne

San Francisco, CA 94105
tel. 415-744-1631

fax 415-744-2360
circiello.jean@epa.gov

Barbara Spark (speaker)

Indoor Air Program Coordinator
EPA Region 9 (Air-6)

75 Hawthorne

San Francisco CA 94105

tel. 415-744-1132

fax 415-744-1073
spark.barbara@epa.gov

Winona Victery

Senior Science Policy Advisor
EPA Region 9

75 Hawthorne St. (PMD-1)
San Francisco, CA 94105
tel. 415-744-1021

fax 415-744-1678
victery.winona@epa.gov
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Appendix B: Agenda

ASTHMA: THE REGIONAL SCIENCE ISSUES
June 15-17, 1999 Washington, D.C.

FINAL AGENDA

JUNE 15
SESSION 1: INTRODUCTION

8:30-9:15

What will this workshop accomplish?
- “New Directions’with the EPA Regions - Hugh McKinnon, Deputy AA for Science/ORD
- The EPA Focus - Bob Axerad, Office of Children’s Hedlth Protection/OA

9:15-9:45
I ntroductions and Approach to Achieving Workshop Objectives [30 min.]

9:45 - 10:00 Break

SESSION 2: EFFECTS & EXPOSURE I SSUES (leads. Hilldd Koren/ORD & Barbara
Spark/Region 9)

10:00 - 11:00 [45 min. presentation , 15 min. interaction time]
What are the basic aspects of asthma? - Hilld Kore/ORD
- Biology, physiology, pathology, heterogeneity, and genetics of the disease

11:00 - 12:00 [45 min. presentation, 15 min. interaction time]

How are environmental factorslinked to asthma? - Lucas Neas ORD
- Epidemiologic studies of the prevaence and exacerbation of asthma
- Role of dlergens, fungi, viruses, and air pollutants in the causation of asthma
- Role of ar pollutants in the exacerbation of asthma

12:00 - 1:00 Lunch

1:00 - 2:00 [ 10 min. presentations by each panel member, 20 min. discussion]
What isORD’srolein the larger Federal context?
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- ORD- Hilld Koren

- NIH - Marshdl Plaut (Inner City Study)
- CDC - David Mannino

- NIOSH - Mike Hodgson

2:00 - 3:00[1 hr. of hands-on demonstrations]
How do we study asthma and environmental factors? Hands-on demondirations of effects and
exposure monitoring equipment, i.e,

- Peak flow & nasal lavage - Lucas NeasORD

- Burkard Sampler & dust sampling - Haluk Ozkaynak/ORD

3:00 - 3:15 Break
3:15- 4:45[1 hr. of presentations, 30 min. interaction time]
What istherole of moldsin asthma severity and incidence?
- Moldsin homes, schools, and offices - Mike Hodgson /NIOSH

- Issues surrounding research on molds - Barbara Spark/Region 9

6:00 Group Dinner

JUNE 16
SESSION 2 CONTINUED

8:30- 8:45
Group Check-In

8:45 - 9:15 [ 20 min. presentation, 10 min. interaction time]

What are the interactions between air pollutants and allergens? - Howard Kehrl/ORD
- Clinical and toxicologicad studies of the interactions of pollutants and alergens
- Role of ar pallutantsin the sengtivity to dlergens
- Role of ar pollutants in the development of sengtization to new dlergens

9:15 - 10:00 [ 30 min. of presentations, 15 min. interaction time]

How does one assess exposures to environmental contaminants related to asthma?
- Bioaerosols - Steve Vesper, ORD
- Chemicds Lance Walace, ORD

10:00 - 10:30 GROUP DI SCUSSIONS ON SESSION 2 I SSUES

10:30 - 10:45 Break

B-2
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SESSION 3: RISK EVALUATION ISSUES (leads: Sue McMaster/ORD & Mary Beth
Smuts/Region 1)

10:45 - 11:30 [ 20 min. presentation; 25 min. interactive Regional discussion]
What risk questions are communities asking?

- Community asthma case studies - Mary Beth Smuts/Region 1

- Regional Round Table on Community Asthma | ssues

11:30 - 12:30 [40 min. of presentations, 20 min. interaction time]
What test methods and guidelines exist to evaluate the risks from exposures to asthmagens?
- Current risk assessment gpproaches for environmenta respiratory alergens - Mark
Greenberg/ORD
- Test methods and guidelines - Mary Jane Selgrade/ORD

12:30- 1:30 Lunch

1:30 - 2:30 [40 min. of presentations, 20 min. interaction time]
- Evauation of potentia causes - David Mannino/CDC & Lucas NeasORD
- Air pollution and asthma: assessment gpproaches - Larry Folinsbee/ORD)

2:30 - 3:00 GROUP DISCUSSIONS ON SESSION 3 | SSUES

3:00 - 3:15 Break

SESSION 4: RISK MANAGEMENT ISSUES (leads: Bruce Henschel/ORD & Rachel
Chaput/Region 2)

3:15 - 3:30 [10 min. presentation, 5 min. interaction time]

How do we determine appropriate mitigation approaches? - Bruce Hensche/ORD
- Mitigation options and performance
- Available guidance
- EPA research

3:30 - 4:15 [ 30 min. presentation, 15 min. interaction time]
What are some practical approaches for managing cockroach and pet allergens?- Rachel
Chaput/Region 2

4:15 - 4:45[20 min. presentation, 10 min. interaction time]
What works/doesn’t work in reducing exposures to dust mite allergens? - Bruce Henschel

B-3
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JUNE 17

8:15-8:30
Group Check-In

SESSION 4 CONTINUED

8:30 - 9:00 [20 min. presentation, 10 min. interaction time]
What istherole of particle air cleaners for asthma risk management? - Bruce Hensche/ORD

9:00 - 9:30 [ 20 min. presentation, 10 min interaction time]
What are the best ways to manage fungal allergens? - Richard Shaughnessy/contractor

9:30 - 10:00 [ 20 min. presentation, 10 min. interaction time]

What are the risk management options for airborne contaminants? - Bruce Henschel
-ETS
- Gaseous enhancersitriggers (formaldehyde, Og, etc.)
- Control approaches specific to airborne species (e.g., air cleaners)

10:00 - 10:30 GROUP DI SCUSSIONS ON SESSION 4 | SSUES
10:30 - 10:45 Break
SESSION 5: INFORMATION ISSUES (lead: Lisa Ryan/ORD)

10:45 - 12:00 [ 25 min. presentation, 20 min. interaction time]
Where can we find science information on asthma?- Lisa Ryan
-Asthmaweb site demondiration
- List server
- Information briefing packages for Regionad management and public fact sheets

SESSION 6: CONCLUSIONS and NEXT STEPS

12:00 - 1:00 [ 30 min. break out, 30 min. plenary]
- What was the most useful new knowledge you gained at the workshop?
- What are the mogt significant ggps in our knowledge important to assessng and mitigating
asthma problems, and
- With the knowledge from the workshop, what additional actions can the Regions take to
enhance the effectiveness of their community asthmawork?
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Appendix C

Transcript of Flip Charts and Comment Cards
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Appendix C

REGIONAL SCIENCE—ASTHMA WORKSHOP
U.S. Environmental Protection Agency
June 15-17, 1999

Question 1: What was the most useful new knowledge you gained at the
workshop?

SESSION 2 (Effects and Exposure), June 15 (mor ning)

S IELO RIS BRSO BELG BRLO BELS
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The number of factors which impact incidence of asthmaislarge.

Drugs only impact afew types.

Air pallution is associated with exacerbation but not prevalence of asthma

Childhood asthmais primarily extrinsic.

Asthmais a complex disease that is probably not from one entity.

Many factors influence asthma, including environment, genetics, and infection.

We don't have a clue asto why the incidence of aghmaisincreasng. A few sudieslink it to air
pollution but most do not. However, ar pollution does seem to increase asthma symptoms.
Extringd/intringc darification is griking.

Asthmaisthe result of clean, urban, advanced industria societies.
Asthmaisanimmunologica disease.

T helper 2 cdls drive asthma.

PEF isagood toal to diagnose airway resstance.

Individua vs. group data (research exigts on individud leve) is gtriking.

What induces/exacerbates asthma isimportant.

Economic impact of ashmais sgnificant.

Thereisacascade of cdlular events that resultsin asthma

The number of asthma degaths per yeer is striking.

Particulate matter and ozone do not cauise new cases of asthma.

Thelarge amount of cdlular changelinvolvement within the lung tissue is interesting.

The use of inhded and ora corticosteroids to reduce inflammeation of lung tissue and how
geroids dlow redignment of cdlular sructure towards the normd isinteresting.

The equipment for diagnosing respiratory problemsis noteworthy.

Physiology of ashmaisinteresing.

Mucus plug and other visuas were interesting.

June 15 (afternoon)

Percentage of asthma cases related to genetic factorsis interesting.

Ability of the pesk flow meter to predict onset of asthma attacks.

The darming increase in rates of asthma efflictions among children, yet the NAAQs are faling
(@maogt uniformly)—most likely dueto living characteristics,

C-1
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“Cleaner environments’ (e.g. New South Wales, Audralia) are associated with higher asthma
rates.

The CDC budget to research asthmais $0.

Passion in closing speech and obvious concern about the relationship between fungi and
ashmalrespiratory illnesses.

Difficulties encountered by researchers studying fungd epidemiology.

Thereisapossihility that molds may not trigger/cause asthma.

There are geographical variaions in the incidence of asthma.

The interesting discussion regarding genetics and immunology and the reflection these factors
have on asthma.

The actud discrepancy in asthmamortality between Puerto Ricans and other Hispanics.
Theincreased mortality rate due to asthmain the Northeast sections of the United States, and
the severity differences between the Northeast and Western U.S.

Thefact that mold research is actudly not very advanced.

Criteriaair pollutants don't actualy increase the prevaence of asthma attacks.

The description of sputum and nasal lavage demondtrations.

New advances in mycology and air sampling are encouraging.

Measurement of moldsis difficult and little is known on the subject.

Discussion of the analysis of biologicas was interesting.

Pollutant/alergen exposures shown to be a problem, but be aware that exacerbation of asthma
does not imply causation of asthma.

More information needed on prevention.

June 16 (morning)

New technologies are being developed to identify fungd species from dust samples.
Thereisdifficulty with the ability to tdl the differences among types of fungi thet are present
indoors by visud ingpection. But DNA sequencing andysis can differentiate funga
contaminants. This has the potentid to be used to understand which fungi cause most indoor air
problems.

The relative inggnificance of outdoor contributions to indoor exposures was noteworthy.

It issurprising that there is dill such alarge quantity of banned air toxicsin homes, eg. DDT.

It is noteworthy that benzene leaks into a house from an attached garage.

The relaionship between indoor and outdoor exposures is surprising.

The technology used to sequence and identify fungi isimpressve.

The group now has a better understanding of the difficulties associated with visua ingpection of
fungi in samples

The information about carbon tetrachloride and vacuum cleaner efficiency was surprising.

The pergstence of certain compounds (carbon tetrachloride, DDT) in ahouse is surprising; it is
aso surprising that these compounds gppear to come mainly from outside of the house and
remain a problem.
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It is noteworthy that outside concentrations are used as a basdline for indoor exposures to
pollutants.

The chemica assay (PCR) for fungal spores was interesting.

The mobilization of household dust by vacuuming was noteworthy.

The sgnificance of the differences between indoor and outdoor exposures is important.

The information on how to identify microbid samples was useful.

The VOC emissions in Elizabeth-Bayonne, NJ were surprising.

It was surprising to learn that pesticides that were banned 15 years ago are il present in and
around homes.

It was noteworthy that there were no EPA pand studiesin NJ supported by NERL.

The new technology for measuring fungi in samplesis very interesting. Will this technology
finaly show that fungi are important causes of ashma?

The progress made in developing technologies to identify and measure fungi isimpressive.

It was useful for those who are not involved with funga measurements to understand the
methodology used.

It wasinteresting that it took less alergen to dicit anasd response following ozone exposure
than to dicit anasal response without an ozone exposure.

It was surprising that: (1) air monitors do not pick up ultrafine particles; (2) they are not placed
at ground level where they would pick up automobile pollution; and (3) automohile pollution
may affect asthma rates.

The mechanism of asthma does not depend on IgE.

Intringc asthma has no known mechanism.

SESSIONS 3 and first part of 4 (Risk Evaluation and first part of Risk Management),
June 16 (afternoon)

It was interesting to hear that SO, has been wdll studied and is related to asthma.

The high cost associated with animd testing of one chemicd for dlergic and/or asthmatic
endpoints.

ORD research on microbid pesticides and their role in asthma

Prenatal exposures to dlergens actually increase the prevaence of asthmain children.
Therole of diesd particlesin the development of sengitivity to antigens.

Some people actualy wash their cat!!!

Store bed linensin the freezer to reduce the existence of dust mites.

There were very informative overviews of HDMs and cockroaches. Information was provided
regarding the quite overlooked aspect of de-naturing. It was also useful to hear about the
ineffectiveness of Allerpet.

Thereisavad extent of dlergiesto which people react.

The tremendous difficulty regarding the dimination of dlergies.

June 17 (morning)

?
?

Ozone generators do not work well for anything, particularly fungi.
Rdative humidity is difficult to control to same levelsin room and on surfaces.

C-3
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? Abatement of molds and fungi can actually exacerbate the problem if not done correctly.

? Types of ar cleaners most effective for different air contaminants.

? New ACGIH guidance does not recognize any standards or numbers for the interpretation of
measured fungd levels.

Question 2: What are the most significant gapsin our knowledge
Important to assessing and mitigating asthma problems?

SESSION 2 (Effectsand Exposure), June 15 (mor ning)

Need improvement of knowledge regarding biology, incidence, and causes of asthma.

What isit about urban areas that impacts incidence of asthma?

Can we prevent a child from becoming asthmatic? What are most important alergens?

Inner City Asthma: Have we characterized exposures to chemicdls, dlergens, etc., ina

quantified way in homes of asthmatic children, looking for correlations between exposures and

expression of disease over time? |solated the pollutants that are of most importance in asthma
sengitization and expression of disease for risk management? Relationship between exposures
and disease severity?

? JHU Study of Inner City asthmain cooperation with Batimore Housing Authority,

USDA/ARS, FDA is attempting to remove children (ten subjects) from cockroach infested

housing to housing that is completely free of cockroaches and alergens to measure impact on

asthma occurrence and severity. The study will quantify cockroach and dlergens before move
and after move. The study has mgor funding from NIH. Would ORD have an interest in
reviewing study proposa and possibly participating (Steve Williams)?

What is causing the increase of asthma? What are the risk factors?

What percent of asthmais due to xenobiotics (chemicals and pesticides)?

What is the mechanism of orange juice protectiveness and protectiveness of outdoor exercise?

Thereis aneed for a better understanding of early events in neonates and young children that

drive towards asthma.

Why isthere an outgrowth in late adolescence?

Statistics on the amount of time children spend outdoors vs. indoors.

Actud exposures ar sampling layer dratification.

Intringc vs. extringc asthmagens.

Better understanding of prevention techniques.

Wha isthe incidence of asthmain large cities in developing countries like Bombay, Jakarta,

Bangkok, Beljing, etc.?

How isa“deane” environment defined? Strictly by industria development? GDP?

? Why isthere a sex difference in asthma prevaence? (More asthmetic women than menin dl
age groups, but perhaps different outcomes between women and men exist in specific age
groups.)

? With the exception of ozone and carbon monoxide, NAAQS are long-term standards (8 hour,
24 hour, annud average). Isit possble that short-term concentrations of pollutants like sulfur
dioxide, nitrogen dioxide and particulate matter may cause or exacerbate asthma? Is exigting air

N N ) )

N N ) )
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pollution data appropriate to make conclusions about association between asthmaand air
pollution?

Thereisaneed for development of more air monitoring equipment that alows short-term
averaging times (i.e. more continuous monitoring technologies).

How do we know asthmaisincreasing (what studies)?

How do we know asthmaiis increasing faster in minorities (what sudies)?

Understanding importance of indoor vs. outdoor exercise.

How do we know the true incidence of asthma?

Data on the onset of asthma after being exposed to amoldy environment as an infant.
Contribution of diesd emissons.

Dataon rurd vs. urban asthma increases.

Different urban Szes vs. ashmaincrease.

Summary information for regiona use?

To what extent do children of dl ages differ from adults, immunologicaly?

Prevention of new cases of asthma.

Improved control for existing asthmeatics.

Environmenta factors contributing to asthma—new cases and triggering episodesin existing
asthmatics.

Like theideaof aregistry—this can overlay with GIS information to improve understanding.
Causes of asthma and/or determine severity by studying adults who were asthmatics as children
and ether do or do not have symptoms as adults?

Where do we find morbidity data?

No registry of asthma cases (don't know if there is a problem in the community).

Outdoor versusindoor, tropica climate versus northeastern, in particular.

How to identify pre-asthmatics—early onset.

Uncertainty of why asthmaincidence has increased.

No oneislooking at tropica climates.

Thereisalack of integrated exposure assessment between dlergens, pollutants, and climate.
Need better information on indoor sources. What are the chemicals and their sources of
exposure associated with asthma?

Do outdoor air toxins increase the rate of asthma? What about studiesin New South Wales,
Augtrdia, where there is low pollution, but increased asthma rates?

Can asthma be managed wdll by drugs? What are the long-term sde effects?

Need more information on stress-related asthma attacks—intringc or extringc?

Need better |ocation-specific asthma data from the U.S. Department of Health and Human
Services.

Need more data on non-immunologic asthma and on biologic markers of effect, not exposure.
Need to know best placement for air monitors—how accurately do they reflect population
exposure?

Once aperson is sensitized and has asthma, can exposure to an air toxic by itsdf induce an
asthma attack?
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? Need more work done to measure relative contribution of manufacturing sources to exposure
to air toxics.

? Age, race, and gender asfactorsin asthma genesis.

? Research concomitant exposures rather than single exposures—for example, benzene exposure
at 10 am, BLAGL (cockroach antigen) at 2 pm, and PERC and HDM at 5 pm.

? Research on low level chemical exposures and asthma.

? Require more information on risk management and outreach.

? What are pre-asthmatic conditions?

? What affects the severity of asthma?

June 15 (afternoon)

Need for more in-depth studies on the influence of genetics.

Therdation of both indoor and outdoor ar on the prevalence and severity of asthmain
children.

More case-specific data on asthma.

The tremendous gaps in research on both the causes and exacerbations of asthma attacks.
The need for many more tests on the existing hypothesis related to the causes of asthma, or
conduct a mega-review of the asthma epidemic.

The role air toxins—VOCs—play in asthma etiology and exacerbation.

The lack of information on the role of ultrafine particulate materid.

Lack of epidemiology and basic research in anima models on the topic of bioaerosols and
mold.

Lack of integration of exposure to dlergens and air pollutants with genetics and the clinica
outcomes of these types of situations.

How does this disease occur?

Is there redlly an association between exposure to toxins, such as air pollutants, and alergic
sengdtization?

Due to the large number of intervention studies currently being performed , the mogt effective
intervention should be clearly understood soon.

Thereisaneed for an increase of data collection by State and loca agencies.

Development of easy to use, cost-effective methods to messure environmental contaminants
that possibly could be increasing the incidence of asthma

What can the EPA do to convince management to support an increased outreach effort?
What do we know about the exposure to pesticides and dl the other chemicalsin foodsin
relaion to the increased prevalence of ashma

More cause and effect datais needed in regards to molds.

Does an age trend exist with regards to the increased incidence of asthmain children, and if so,
at what age does the incidence increase?

Look at facts regarding asthma attacks, such as: time of day, time of year, indoor vs. outdoor,
indoor: home vs. school.

Research the existence of atime lag between exposure to triggers and the event of an actua
asthma attack.
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Research the percentage of asthma cases due to genes vs. the percentage due to environmental
triggers. And of these environmenta triggers, what part is due to indoor vs. outdoor exposures?
A mitigation measure that actualy works to reduce the exposure to indoor asthmartriggersisa
serious data gap.

A missing point in the research on molds and bioaerosolsis a clear link between the two and
asthma attacks.

Effects of ar toxins on the prevaence of asthma cases.

To what extent have the indoor/outdoor factors been studied in the tropica environments/
climates? Citizensin tropicd (e.g. Puerto Rico, Virgin Idands) areas clam that indoor air is not
as important in their environment due to amount of time actudly spent outdoors (which in this
culture is more than time spent indoors). This population dso reies more on natura ventilation
(instead of air conditioning, for example) and uses different congtruction materids (eg., less
carpet, more concrete). These factors should be considered and contrasted to the continental
U.S. in regards to the prevaence of ashma

Thereisalack of data regarding the prevaence and morbidity rates due to asthmain Puerto
Rico and the Virgin Idands.

Mitigation of sources—whet redly works?

Causd rdationship between fungi and asthmais till lacking.

Can we prioritize air toxingmolds/criteria pollutants and other triggers for future research?

Can we prioritize intervention strategies for future research?

Need to develop smple, cheagp, and easy-to-use methods of measuring mold.

Need to know how to use new sampling andlysis of dust and other types of air samples.

June 16 (mor ning)

Thereisaneed to use technology to measure fungi and to combine this with hedth sudiesto
determine the fungus of greatest concentration.

Thereis aneed to study further and prepare guidance on the ability of air cleanersto reduce air
particles.

Thereisaneed to identify which molds cause asthma.

Thereisaneed to know how long a hedthy person can live in amoldy environment before
having respiratory attacks'asthma.

More quantitetive information about the role of fungi in diciting asthma symptoms is needed.
Better modding/monitoring is needed to describe the penetration of outdoor pollutants to
indoor environments.

Thereisaneed to identify the relative role of pollutants in asthma.

More research on indoor environments is needed. Perhaps the focus should be on chemicas
aready associated with asthma.

The raionship of microbids and chemicas to asthma needs to be studied.

Thereisagap in asociding and quantifying mold levels with diseases like asthma. What isthe
threshold of indoor mold levels that cause disease?

The effect of VOCs on asthma needs to be addressed. Are areasthat are high in VOCs
associated with high asthma rates?
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Is there information about indoor/outdoor pollutantsin tropic climates?

What information is available on moldsfungi at tropic climate locations?

Wheat isthe rdative rdationship (if any) between SO, in ambient air and asthma?

Thereis aneed to use new technologies to monitor levels of molds indoors.

Thereis aneed to compare mold levels with hedlth impacts.

Thereis a need to perform interventions for molds and to look at impacts on levels and hedlth
symptoms.

The endotoxin versus spores issue needs some resolution.

Conduct more studies on how exposure to environmental contaminants, such as bioaerosols,
relates to asthma. Be aware of molds.

Aghmasurvelllance in regions and localized aress.

Conduct more research on volatile organic compounds and air toxics and their role in asthma.

SESSIONS 3 and 4 (Risk Evaluation and Risk M anagement),
June 16 (afternoon)

A need exigs to determine the progress of locd, State, regiona, and national agenciesin
regards to studies on the reduction of household/environmentd alergens.

Practica approaches for interventions to reduce allergens.

Better characterizations of thresholds for sengtization for the variety of dlergens.

We need more practica information on the control of dlergens of different sizes.

A successful integration of pest management tailored for tropical (humid) climates.

Need to make sure OAQPS, |ED, and ORD managers present summary of this meeting to Air
Directors aswell as Pesticide Managers.

Interventions into the problems associated with cockroach, pet, and dust mites—to date,
information seems to have sketchy results.

A need exigsfor proof that mitigation works and is cost-effective.

Need to develop quick, reliable screens for hazard identification for new chemicas and
pesticides (including bio-pesticides).

Improvement is required to understand which exposures to what environmenta agents dong
with time periods (of exposure) contribute to asthma prevalence.

Improve understanding of role of air pollutants in regards to adlergens and asthma.

Research the role of the most common indoor air pollutants and their effect on asthma.

Better understanding of low level chemica exposure risks for asshma

Better, more complete understanding of the data concerning the role of pollutantsin promoting
and/or exacerbating asthma.

June 17 (mor ning)

?

-~

UV germicidd air cleaning sysemgeffect of UV on fungd spores within alocaized area, and/or
on viable sporesin passing ar stream.

lonizer hedth effects issues.

Better understanding of how to control organics indoors.

Ways to prevent growth of fungi on materids.
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?

?

Information tailored to risk management in climates other than cold, such astropica dimatesin
the Caribbean.
Hedth effects of exposureto ions.

PRIORITY KNOWLEDGE GAPS (across SESSIONS 2, 3, and 4),
June 17 (morning)

S EELC RIS BELO BELG BEEO IS |

-~

N N ) )

N )

N ) ) )

N )

What causes asthmaand why isit increasing?

Wheat isthe role of air toxics, indoor and outdoor?

Pesti cides—screen with asthma exacerbation as endpoint.

More data on pesticides and asthmain generdl.

Threshold for antigen sengtization response; threshold for asthma attack.

Look for dosefresponse triggering datain clinica settings for asthma attack.

Need much grester emphasis on the collection of data characterizing the contribution of indoor
arr to the increased incidence of asthma.

Raise vighility of asthma problem to policy makers.

Focus on cumulative risk and asthma—mixtures of exposure (bioaerosols +VOCs etc.) and
sengtization and triggers.

Information on effectiveness of novel air “cleaning” systems (other than ozone and UV
systems)—which are recommended?

Lack of asthma prevaence data and local data—work with HHS to increase surveillance.
Need to access asthma trends data worldwide.

Need epidemiologic datathat is easly understandable.

Practicd intervention—guidelines, look at subpopulations with specific needs such as lower
access to resources, data on effectiveness of interventions, how do you measure effectiveness.
I ntegrated exposure assessments are needed.

Laboratory data needed on mitigation techniques.

Need more information on asthmain tropica environments—risk factors, prevaence, mitigation
techniques.

Need better surveillance data that show asthma data by region and communities, i.e., the South
Bronx, Catafio.

Are schools particularly susceptible?

Are there environmenta aspects which contribute to increasing rates of asshma?

Need better information on the role of molds.

Controlled studies to rigoroudy define how well specific mitigation measures reduce exposures
and effective communication to the public.

Is primary prevention of asthma possible?

Address dlergic potentid of biologica components (mold proteins, dust mites, FEL-3, etc.).
Practicd, affordable mitigation mesasures.
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Question 3: With the knowledge from the workshop, what additional
actions can the Regions take to enhance the effectiveness of their
community asthma work?

SESSION 2 (Effects and Exposure)
June 16 (mor ning)

?

?

N )

Increase athma survelllance in loca areas. (Need information at the State and municipaity
levels)

Need to educate the population about asthma (particularly schools and locd physicians) and
rethink outreach with new knowledge.

Thermometer chart showing what each of us can do to limit pollutants in home.

Use portable spirometer to identify key problem areasin homes, schoals, etc.

Indoor Environments Division should collaborate with OAQPS on asthmaand provide a
common message on links between ambient air pollution and indoor air pollution.

OAQPS headquarters staff dealing with indoor air should communicate with staff concerned
with outdoor/ambient air pollution in Regions.

SESSIONS 3 & 4 (Risk Evaluation and Risk Management)
June 17 (mor ning)

In genera, this workshop has been a great opportunity to gain a great amount of knowledge,
but it is il difficult to identify specific examples of how/when to gpply this knowledge. Gresat
contacts have been made throughout the course of the workshop and perhaps once everyone
gets back to the Regions, greater possihilities of gpplication may be more readily identifigble.
ORD can take the data being generated, and work with Regiona officesin order to identify
possible opportunities to do pilot studies (applied research).

The lines of communication have been opened between ORD and Regiond offices.

Work to obtain the Regiond management’ s support of community asthma programs.

Begin an Intra-Regiond asthmawork group including other Federd agencies (e.g., HHS,
educationa agencies/programs and various parts of Region 7).

Work through the CBEP in Regions.

Create a comprehensive EPA piece incorporating outdoor air, indoor air, occupationa hazards
and asthma components. Put together afact sheet on air, adide show, and a poster ligting these
components and their contribution to the prevalence of asthma.

Develop amodule on asthma, which could be smilar to that which exigts for risk assessment.
Repeat this workshop in two years.
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Implement the knowledge gained and more successfully do the Regiond job, now with more
information and better understanding.

Put more into the review and comment on ORD Research Agenda.

Ingtill atwo way briefing of air directors/managers through the staff, as well as through the ORD
a Air Directors Mesetings.

More coordination among the ambient and indoor air programs across the Agency (i.e.,
Regions, Headquarters, and ORD).

Workshop Evaluation by Regions and Programs
June 17 (late morning)

What worked?

?
I)

- -

N N ) )

Mesting/networking.

Good focus on important topic, good mix of grest information.

Switching groups increased interaction.

Right folks participated (HQ, Programs, Regions and ORD), athough include more people
from OAQPS in the future.

Shared “flavor” of what each other is doing.

Concrete product leading to follow up (web ste).

Interna EPA-only; no worries about outside influence.

Questions used to prepare agenda format.

Copy of video to program offices and each region.

Encourage continued informetion/tech trandfer.

Biannua workshop/rotating Sites.

Solicit comments by email from on workshop evauation. [Not sure what this meang|
ORD involvement in Indoor Environments (IED) strategy meetings and include other non-1ED
folksin gpecid asthma sessons.

More continuity of participants (Some speskers on first day |eft before risk management).
Assigtance for regions to attend.

More primer knowledge beforehand/and preread.

More discussion time.

Discussion questions more tailored to apply to programs.

Better to have overheads available during presentation for notetaking.

More presentations and posters from ROs and Program Offices; make proceedings and
abgtracts available for pogters (informs ORD of how their data were used).

More on effects of indoor exposures and on outdoor mitigation.

ORD Follow-Up Commitments
June 17 (late morning)
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. Communication:
- Serve as resource/contact to Regiona scientists working on asthma issues.
- Support the asthmaweb site by posting relevant research findings and products.
- Periodic visits to Regiond offices to talk about ORD work ongoing in the Region.
. Leverage ORD projectsin the Regions, i.e,, work with Regiond staff to maximize the potential
for successful ORD research in communities.
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